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Adm ni stration of Real and Personal Property Appraisal.
§ 105-317. Appraisal of real property; adoption oschedules, standards, and rules.
(a) Whenever any real property is appraised itl fieathe duty of the persons making appraisals:
(1) In determining the true value of land, to cdesias to each tract, parcel, or lot separatetigdiat
least its advantages and disadvantages as todogatning; quality of soil; waterpower; water
privileges; dedication as a nature preserve; coaien or preservation agreements; mineral, quarry,
or other valuable deposits; fertility; adaptability agricultural, timber-producing, commercial,
industrial, or other uses; past income; probaligréuincome; and any other factors that may affect
its value except growing crops of a seasonal ouahnmature.
(2) In determining the true value of a buildingobiher improvement, to consider at least its locgtio
type of construction; age; replacement cost; @dptability for residence, commercial, industrial,
or other uses; past income; probable future inca@nd;any other factors that may affect its value.
(3) To appraise partially completed buildings ic@cance with the degree of completion on
January 1.
(b) In preparation for each revaluation of realganty required by G.S. 105-286, it shall be theydut
of the assessor to see that:
(1) Uniform schedules of values, standards, aresrid be used in appraising real property atus tr
value and at its present-use value are preparedranglfficiently detailed to enable those making
appraisals to adhere to them in appraising regdetg.
(2) Repealed by Session Laws 1981, c. 678, s. 1.
(3) A separate property record be prepared for &ach, parcel, lot, or group of contiguous lots,
which record shall show the information requireddompliance with the provisions of G.S. 105-309
insofar as they deal with real property, as welhas required by this section. (The purpose & thi
subdivision is to require that individual properégords be maintained in sufficient detail to erabl
property owners to ascertain the method, rules stantdards of value by which property is
appraised.)
(4) The property characteristics considered in @gprg each lot, parcel, tract, building, structure
and improvement, in accordance with the schedulgaloes, standards, and rules, be accurately
recorded on the appropriate property record.
(5) Upon the request of the owner, the board ofbgation and review, or the board of county
commissioners, any particular lot, parcel, traatlding, structure or improvement be actually \@sit
and observed to verify the accuracy of propertyattaristics on record for that property.
(6) Each lot, parcel, tract, building, structurel amprovement be separately appraised by a
competent appraiser, either one appointed underthasions of G.S. 105-296 or one employed
under the provisions of G.S. 105-299.
(7) Notice is given in writing to the owner thatiseentitled to have an actual visitation and
observation of his property to verify the accuratyproperty characteristics on record for that
property. G.S. 105-317 Page 2




(c) The values, standards, and rules required bgtigision (b)(1) shall be reviewed and approved by
the board of county commissioners before Januaftiie year they are applied. The board of
county commissioners may approve the schedulesloés, standards, and rules to be used in
appraising real property at its true value andsgpiesent-use value either separately or
simultaneously. Notice of the receipt and adopligrthe board of county commissioners of either or
both the true value and present-use value scheduéeslards, and rules, and notice of a property
owner's right to comment on and contest the scleegdatandards, and rules shall be given as follows:
(1) The assessor shall submit the proposed scleduidandards, and rules to the board of county
commissioners not less than 21 days before theimgegtwhich they will be considered by the
board. On the same day that they are submittduetbaard for its consideration, the assessor shall
file a copy of the proposed schedules, standardkrudes in his office where they shall remain
available for public inspection.

(2) Upon receipt of the proposed schedules, stalsdand rules, the board of commissioners shall
publish a statement in a newspaper having geniecalation in the county stating:

a. That the proposed schedules, standards, argdtaute used in appraising real property in the
county have been submitted to the board of countyncissioners and are available for public
inspection in the assessor's office; and

b. The time and place of a public hearing on tleppsed schedules, standards, and rules that ghall b
held by the board of county commissioners at Isegén days before adopting the final schedules,
standards, and rules.

(3) When the board of county commissioners apprtveginal schedules, standards, and rules, it
shall issue an order adopting them. Notice of ¢dhiker shall be published once a week for four
successive weeks in a newspaper having generalatian in the county, with the last publication
being not less than seven days before the lastodayallenging the validity of the schedules,
standards, and rules by appeal to the PropertyCbammission. The notice shall state:

a. That the schedules, standards, and rules tedakin the next scheduled reappraisal of real
property in the county have been adopted and ae tgpexamination in the office of the assessor;
and

b. That a property owner who asserts that the stegdstandards, and rules are invalid may except
to the order and appeal therefrom to the PropestyJommission within 30 days of the date when
the notice of the order adopting the scheduleadstals, and rules was first published.

(d) Before the board of county conm ssioners adopts the schedul es of

val ues, standards, and rules, the assessor may collect data needed to
apply the schedul es, standards, and rules to each parcel in the

county. (1939, c. 310, s. 501; 1959, c. 704, s. 4; 1967, c. 944

1971, c. 806, s. 1; 1973, c. 476, s. 193; c. 695, s. 5; 1981, c. 224

c. 678, s. 1; 1985, c. 216, s. 2; c. 628, s. 4; 1987, c. 45, s. 1; c.
295, s. 1; 1997-226, s. 5.)



§ 105-283. Uniform appraisal standards.

All property, real and personal, shall as far asfirable be appraised or valued at its true vialue
money. When used in this Subchapter, the worde \talue" shall be interpreted as meaning market
value, that is, the price estimated in terms of eyaxt which the property would change hands between
a willing and financially able buyer and a willisgller, neither being under any compulsion to buypo
sell and both having reasonable knowledge of allides to which the property is adapted and fochwhi
it is capable of being used. For the purposesigftttion, the acquisition of an interest in lagdn
entity having the power of eminent domain with ezgo the interest acquired shall not be consitlere
competent evidence of the true value in money ofparable land. (1939, c. 310, s. 500; 1953, c. 970,
5; 1955, c. 1100, s. 2; 1959, c. 682; 1967, c. 892, 1969, c. 945, s. 1; 1971, c. 806, s. 1; 18./395,
s.11; 1977, 2nd Sess., c. 1297.)



STANDARD 6

1443 STANDARD 6: MASS APPRAISAL, DEVELOPMENT AND REORTING
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In developing a mass appraisal, an appraiset be aware of, understand, and correctly empiogée
recognized methods and techniques necessamnpdace and communicate credible mass appraisals.

CommentSTANDARD 6 applies to all mass appraisals of reapersonal property

regardless of the purpose or use of such s STANDARD 6 is directed toward the
substantive aspects of developing and comnatimig credible analyses, opinions, and
conclusions in the mass appraisal of propertilass appraisals can be prepared with or
without computer assistance. The reportingjamstictional exceptions applicable to public
mass appraisals prepared for ad valorem texdt not apply to mass appraisals prepared for
other purposes.

A mass appraisal includes:

1) identifying properties to be appraised;

2) defining market area of consistent behatiat applies to properties;

3) identifying characteristics (supply and dent) that affect the creation of value in
that market area;

4) developing a model structure that reflégsrelationship among the characteristics
affecting value in the market area;

5) calibrating the model structure to detemmine contribution of the individual
characteristics affecting value;

6) applying the conclusions reflected in thedml to the characteristics of the
property(ies) being appraised; and

7) reviewing the mass appraisal results.

The JURISDICTIONAL EXCEPTION RULE may applygeveral sections of STANDARD
6 because ad valorem tax administration igestibo various state, county, and municipal
laws.

Standards Rule 6-1

In developing a mass appraisal, an appraisist:m

(a)

be aware of, understand, and correctlyleynthose recognized methods and techniques
necessary to produce a credible mass appraisal

CommentMass appraisal provides for a systematic appraachuniform application of

appraisal methods and techniques to obtaimasts of value that allow for statistical review
and analysis of results.

This requirement recognizes that the princgblehange continues to affect the manner in
which appraisers perform mass appraisals. gdseend developments in the real property and
personal property fields have a substantiphzhon the appraisal profession.

To keep abreast of these changes and devetdpntiee appraisal profession is constantly
reviewing and revising appraisal methods @&uetiniques and devising new methods and
techniques to meet new circumstances. Foréaison it is not sufficient for appraisers to

simply maintain the skills and the knowledigeyt possess when they become appraisers.

%5 See Advisory Opinion 3Ad Valorem Property Tax Appraisal and Mass Appralssignments
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STANDARD 6

1482 Each appraiser must continuously improve hises skills to remain proficient in mass
1483 appraisal.

1484 (b) not commit a substantial error of omissborcommission that significantly affects a mass
1485 appraisal; and

1486 CommentAn appraiser must use sufficient care to avoidrerthat would significantly affect
1487 his or her opinions and conclusions. Diligeisaequired to identify and analyze the factors,
1488 conditions, data, and other information thatild have a significant effect on the credibility
1489 of the assignment results.

1490 (c¢) not render a mass appraisal in a caretessgligent manner.

1491 CommentPerfection is impossible to attain, and competedmes not require perfection.
1492 However, an appraiser must not render apprsgseices in a careless or negligent manner.
1493 This Standards Rule requires an appraisesaaue diligence and due care.

1494  Standards Rule 6-2

1495 In developing a mass appraisal, an appraiest:m

1496 (a) identify the client and other intendedrsig®

1497  (b) identify the intended use of the appraisal

1498 CommentAn appraiser must not allow the intended use @fssignment or a client’s objectives to
1499 cause the assignment results to be biased.

1500 (c) identify the type and definition of valwad, if the value opinion to be developed is marke
1501 value, ascertain whether the value is to berthst probable price:

1502 (@) in terms of cash; or

1503 (i) in terms of financial arrangements eqlénato cash; or

1504 (iii) in such other terms as may be preciselined; and

1505 (iv) if the opinion of value is based on noarket financing or financing with unusual
1506 conditions or incentives, the terms of sunhricing must be clearly identified and the
1507 appraiser’s opinion of their contributionsotonegative influence on value must be
1508 developed by analysis of relevant market data;

1509 CommentFor certain types of appraisal assignments in whitegal definition of market
1510 value has been established and takes precedirecJURISDICTIONAL EXCEPTION
1511 RULE may apply.

1512  (d) identify the effective date of the appahis

%6 See Statement on Appraisal Standards Niletification of Intended Use and Intended Users.

57 See Statement on Appraisal Standards Nletification of Intended Use and Intended Users.

%8 See Statement on Appraisal Standards NBr@pective Value Opinionand Statement on Appraisal Standards No.
4, Retrospective Value Opinions
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STANDARD 6

(e)

()

(9)

identify the characteristics of the proigsrthat are relevant to the type and definitibratue
and intended uSeincluding:

0] the group with which a property is ideitif according to similar market influence;
(i) the appropriate market area and time &aelative to the property being valued; and
(iii) their location and physical, legal, amcbnomic characteristics;

CommentThe properties must be identified in general termnsl each individual property in

the universe must be identified, with the infation on its identity stored or referenced in its
property record.

When appraising proposed improvements, araggirmust examine and have available for
future examination, plans, specificationsottrer documentation sufficient to identify the

extent and character of the proposed improntsffe

Ordinarily, proposed improvements are not apgad for ad valorem tax. Appraisers,
however, are sometimes asked to provide amribvalue of proposed improvements so that
developers can estimate future property tagdns. Sometimes units in condominiums and
planned unit developments are sold with agr@st in un-built community property, the pro
rata value of which, if any, must be considénethe analysis of sales data.

identify the characteristics of the marttett are relevant to the purpose and intendediibe
mass appraisal including:

0] location of the market area;

(i) physical, legal, and economic attributes;
(iii) time frame of market activity; and

(iv) property interests reflected in the mérke

in appraising real property or personaperty:

) identify the appropriate market area aintetframe relative to the property being
valued;
(i) when the subject is real property, idgnéind consider any personal property, trade

fixtures, or intangibles that are not realpemy but are included in the appraisal;

(iii) when the subject is personal propertgritify and consider any real property or
intangibles that are not personal propertyabatncluded in the appraisal;

(iv) identify known easements, restrictions;ienbrances, leases, reservations, covenants,
contracts, declarations, special assessnmedisances, or other items of similar nature;
and

%9 See Advisory Opinion 23dentifying the Relevant Characteristics of the j[BabProperty of a Real Property Appraisal
Assignmentif applicable.
0 See Advisory Opinion 1Appraisals of Real Property with Proposed Improvetsgf applicable.

uU-48

USPAP 20122013 Editior
11 The Appraisal Foundation



STANDARD 6

1545 (v) identify and analyze whether an appraifsadtional interest, physical segment or
1546 partial holding contributes pro rata to thkigaof the whole;

1547 CommentThe above requirements do not obligate the apgraisvalue the whole
1548 when the subject of the appraisal is a fractionterest, physical segment, or a
1549 partial holding. However, if the value of twhole is not identifiedthe appraisal
1550 must clearly reflect that the value of thepamby being appraised cannot be used to
1551 develop the value opinion of the whole by reathtical extension.

1552 (h) analyze the relevant economic conditiontha time of the valuation, including market
1553 acceptability of the property and supply, dedyacarcity, or rarity;

1554 (i) identify any extraordinary assumptions @my hypothetical conditions necessary in the
1555 assignment; and

1556 CommentAn extraordinary assumption may be used in argassént only if:

1557 e it is required to properly develop credible opirscamd conclusions;

1558 e the appraiser has a reasonable basis for the edinaoy assumption;

1559 e use of the extraordinary assumption results iredibte analysis; and

1560 ¢ the appraiser complies with the disclosure requieta set forth in USPAP for
1561 extraordinary assumptions.

1562 A hypothetical condition may be used in angassent only if:

1563 ¢ use of the hypothetical condition is clearly regdirfor legal purposes, for purposes
1564 of reasonable analysis, or for purposes ofewison;

1565 e use of the hypothetical condition results in a dskdanalysis; and

1566 e the appraiser complies with the disclosure requietn set forth in USPAP for
1567 hypothetical conditions.

1568 () determine the scope of work necessaryddyce credible assignment results in accordantte wi
1569 the SCOPE OF WORK RUL%E.

1570 _Standards Rule 6-3

1571  When necessary for credible assignment resudtappraiser must:

1572 (a) in appraising real property, identify anlyze the effect on use and value of the follgwin
1573 factors: existing land use regulations, reabbnprobable modifications of such regulations,
1574 economic supply and demand, the physical atidipy of the real estate, neighborhood trends,
1575 and highest and best use of the real estade; a

1576 CommentThis requirement sets forth a list of factors thfféct use and value. In considering
1577 neighborhood trends, an appraiser must aveidatyped or biased assumptions relating to
1578 race, age, color, gender, or national originroassumption that race, ethnic, or religious
1579 homogeneity is necessary to maximize valweneighborhood. Further, an appraiser must
1580 avoid making an unsupported assumption or iseeabout neighborhood decline, effective
158t————ageandremaintrgtife. In considering higlaesl best use, an appraiser must develop the
1582 concept to the extent required for a properlutem to the appraisal problem.

®1 See Advisory Opinion 28cope of Work Decision, Performance, and Disclosamd Advisory Opinion 29An Acceptable
Scope of Work.
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1583  (b)
1584
1585
1586
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1589
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STANDARD 6

in appraising personal property: idenéfid analyze the effects on use and value of ingustr
trends, value-in-use, and trade level of persproperty. Where applicable, analyze the current
use and alternative uses to encompass wihabfisable, legal, and physically possible, as
relevant to the type and definition of valnd &ntended use of the appraisal. Personal property
has several measurable marketplaces; therdfeg@ppraiser must define and analyze the
appropriate market consistent with the typbdefinition of value.

CommentThe appraiser must recognize that there are didéwels of trade and each may

generate its own data. For example, a propeatyhave a different value at a wholesale level
of trade, a retail level of trade, or undaiiauas auction conditions. Therefore, the appraiser
must analyze the subject property within threect market context.

1593 Standards Rule 6-4

1594  In developing a mass appraisal, an appraisst:m

1595 (a)
1596

1597
1598
1599

1600  (b)

1601
1602
1603
1604
1605
1606
1607
1608
1609

1610 (c)

1611
1612
1613
1614
1615

identify the appropriate procedures antkatanformation required to perform the appraisal,
including all physical, functional, and extrmarket factors as they may affect the appraisal;

CommentSuch efforts customarily include the developmédrdtandardized data collection

forms, procedures, and training materialsahaused uniformly on the universe of properties
under consideration.

employ recognized techniques for speaifyiroperty valuation models; and

CommentThe formal development of a model in a statemergquation is called model

specification. Mass appraisers must develofhematical models that, with reasonable
accuracy, represent the relationship betwegpepty value and supply and demand factors, as
represented by quantitative and qualitativepprty characteristics. The models may be
specified using the cost, sales comparisomomme approaches to value. The specification
format may be tabular, mathematical, lineanlimear, or any other structure suitable for
representing the observable property charatits: Appropriate approaches must be used in
appraising a class of properties. The comfeicognized techniques applies to both real and
personal property valuation models.

employ recognized techniques for calibmtnass appraisal models.

CommentCalibration refers to the process of analyzing séfproperty and market data to

determine the specific parameters of a mddhel table entries in a cost manual are examples
of calibrated parameters, as well as the woefits in a linear or nonlinear model. Models
must be calibrated using recognized technjqoelsiding, but not limited to, multiple linear
regression, nonlinear regression, and adapsiiation.

1616 _Standards Rule 6-5

1617 In developing a mass appraisal, when necefwacyedible assignment results, an appraiser:must

1618 (a)
1619
1620
1621
U-50

collect, verify, and analyze such datarasecessary and appropriate to develop:

0] the cost new of the improvements;
(i) accrued depreciation;
(iii) value of the land by sales of compargbigperties;

USPAP 20122013 Editior
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STANDARD 6

1622 (iv) value of the property by sales of complrgroperties;
1623 () value by capitalization of income or pdiahearnings - i.e., rentals, expenses, interest
1624 rates, capitalization rates, and vacancy data;
1625 CommentThis Standards Rule requires appraisers engagethis appraisal to take
1626 reasonable steps to ensure that the quantitgaality of the factual data that are collected
1627 are sufficient to produce credible appraidats.example, in real property, where applicable
1628 and feasibleystems for routinely collecting and maintainingn@nship, geographic, sales,
1629 income and expense, cost, and property claistats data must be established. Geographic
1630 data must be contained in as complete a setdafstral maps as possible, compiled according
1631 to current standards of detail and accuraalgsSlata must be collected, confirmed, screened,
1632 adjusted, and filed according to current stathsl of practice. The sales file must contain, for
1633 each sale, property characteristics datagtetontemporaneous with the date of sale.
1634 Property characteristics data must be ap@tspand relevant to the mass appraisal models
1635 being used. The property characteristics filatanust contain data contemporaneous with
1636 the date of appraisal including historicaledat saleswhere appropriate and available. The
1637 data collection program must incorporate dityueontrol program, including checks and
1638 audits of the data to ensure current and stamirecords.
1639 (b) base estimates of capitalization ratespnfkctions of future rental rates and/or potdntia
1640 earnings capacity, expenses, interest ratelsyacancy rates on reasonable and appropriate
1641 evidence?
1642 CommentThis requirement calls for an appraiser, in depélg income and expense
1643 statements and cash flow projections, to whigtorical information and trends, current
1644 market factors affecting such trends, andoregsly anticipated events, such as competition
1645 from developments either planned or undertoaction.
1646 (c) identify and, as applicable, analyze temn conditions of any available leases; and
1647  (d) identify the need for and extent of anysital inspectiof®
1648 Standards Rule 6-6
1649 When necessary for credible assignment regulapplying a calibrated mass appraisal model an
1650 appraiser must:
1651 (a) value improved parcels by recognized nmithay techniques based on the cost approach, the
1652 sales comparison approach, and income approach
1653 (b) value sites by recognized methods or tgales; such techniques include but are not limited
1654 the sales comparison approach, allocationadetibstraction method, capitalization of ground
1655 rent, and land residual technique;
1656 (c) when developing the value of a leasee$tate or a leasehold estate, analyze the effecilar,
1657 if any, of the terms and conditions of theséga
1658 Commenttn ad valorem taxation the appraiser may be reguiry rules or law to appraise
1659 the property as if in fee simple, as thougbnoumbered by existing leases. In such cases,

62 See Statement on Appraisal Standards NBistounted Cash Flow Analysis.

83 See Advisory Opinion 2nspection of Subject Property
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STANDARD 6

1660
1661

1662  (d)
1663
1664

1665
1666
1667

1668  (e)
1669
1670

market rent would be used in the appraisaloiimg the effect of the individual, actual
contract rents.

analyze the effect on value, if any, & #ssemblage of the various parcels, divided ist®rer
component parts of a property; the value @fthole must not be developed by adding together
the individual values of the various parceigided interests, or component parts; and

CommentWhen the value of the whole has been establishédree appraiser seeks to value

a part, the value of any such part must lieddsy reference to appropriate market data and
supported by an appropriate analysis of sath d

when analyzing anticipated public or piévianprovements, located on or off the site, analyz
the effect on value, if any, of such antiagghitmprovements to the extent they are reflected in
market actions.

1671 Standards Rule 6-7

1672 Inreconciling a mass appraisal an appraisst:m

1673 (a)
1674

1675  (b)
1676

1677
1678
1679
1680
1681
1682
1683
1684

reconcile the quality and quantity of datailable and analyzed within the approaches asdd
the applicability and relevance of the appheac methods and techniques used; and

employ recognized mass appraisal testioggplures and techniques to ensure that standards o
accuracy are maintained.

Commenttt is implicit in mass appraisal that, even wheoperly specified and calibrated

mass appraisal models are used, some indiwelee conclusions will not meet standards of
reasonableness, consistency, and accuracyeémynappraisers engaged in mass appraisal
have a professional responsibility to enshag, ton an overall basis, models produce value
conclusions that meet attainable standardsaifracy. This responsibility requires appraisers
to evaluate the performance of models, usiogrtiques that may include but are not limited
to, goodness-of-fit statistics, and model genfince statistics such as appraisal-to-sale ratio
studies, evaluation of hold-out samples, afyais of residuals.

1685 _Standards Rule 6-8

1686 A written report of a mass appraisal mustrgfesmmunicate the elements, results, opiniond,\ealue
1687  conclusions of the appraisal.

1688 Each written report of a mass appraisal must:

1689  (a)

1690  (b)
1691

1692
1693
1694
1695

1696  (c)
1697

U-52

clearly and accurately set forth the apptén a manner that will not be misleading;

contain sufficient information to enabie intended users of the appraisal to understamd th
report properly;

CommentDocumentation for a mass appraisal for ad vala@®ation may be in the form of

(1) property records, (2) sales ratios an@rmshatistical studies, (3) appraisal manuals and
documentation, (4) market studies, (5) modéding documentation, (6) regulations, (7)
statutes, and (8) other acceptable forms.

clearly and accurately disclose all asstioms, extraordinary assumptions, hypothetical
conditions, and limiting conditions used ia #ssignment;

USPAP 20122013 Editior
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STANDARD 6

1698 CommentThe report must clearly and conspicuously:
1699 ¢ state all extraordinary assumptions and hypothletimaditions; and
1700 e state that their use might have affected the asségn results.
1701  (d) state the identity of the client and amgnded users, by name or tyfffe;
1702 (e) state the intended use of the appréfsal;
1703 (f) disclose any assumptions or limiting cadiodis that result in deviation from recognized noeth
1704 and techniques or that affect analyses, opsiand conclusions;
1705 (9) set forth the effective date of the apgahand the date of the report;
1706 Commenttn ad valorem taxation the effective date of thpraisal may be prescribed by law.
1707 If no effective date is prescribed by law, dffective date of the appraisal, if not stated, is
1708 presumed to be contemporaneous with the ddtagpraisal conclusions.
1709 The effective date of the appraisal estatdishe context for the value opinion, while the date
1710 of the report indicates whether the perspedfithe appraiser on the market and property as
1711 of the effective date of the appraisal waspeative, current, or retrospectiie.
1712  (h) state the type and definition of value aitd the source of the definition;
1713 CommentStating the type and definition of value also riegsiany comments needed to
1714 clearly indicate to intended users how thénitieh is being applied’
1715 When reporting an opinion of market valuetestehether the opinion of value is:
1716 e In terms of cash or of financing terms equivalentash; or
1717 e Based on non-market financing with unusual condgior incentives.
1718 When an opinion of market value is not in terofi cash or based on financing terms
1719 equivalent to cash, summarize the terms df mancing and explain their contributions to
1720 or negative influence on value.
1721 (i) identify the properties appraised incluglthe property rights;
1722 CommentThe report documents the sources for location;ritgag and listing the property.
1723 When applicable, include references to legslcdiptions, addresses, parcel identifiers,
1724 photos, and building sketches. In mass agbthis information is often included in property
1725 records. When the property rights to be appdaare specified in a statute or court ruling, the
1726 law must be referenced.

® See Statement on Appraisal Standards Niedtification of the Intended Use and Intendedrdse

®5 See Statement on Appraisal Standards Nledtification of the Intended Use and Intendedrdise

% See Statement on Appraisal Standards NRe&ospective Value Opiniorand Statement on Appraisal Standards

No. 4,Prospective Value Opinions
67 See Statement on Appraisal Standards NRe@sonable Exposure Time in Real Property and Petderoperty
Opinions of ValueSee also Advisory Opinion Klarketing Time Opinions
USPAP 2012-2013 Edition U-53
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STANDARD 6

1727 () describe the scope of work used to deveiemappraisai® exclusion of the sales comparison
1728 approach, cost approach, or income approash lmeuexplained,;

1729 CommentBecause intended users’ reliance on an apprasgplba affected by the scope of
1730 work, the report must enable them to be prigpieformed and not misled. Sufficient
1731 information includes disclosure of researcth analyses performed and might also include
1732 disclosure of research and analyses not peefbr

1733 When any portion of the work involves sigrafit mass appraisal assistance, the appraiser
1734 must describe the extent of that assistartoesigning appraiser must also state the name(s)
1735 of those providing the significant mass amalaassistance in the certification, in accordance
1736 with Standards Rule 6%9.

1737 (k) describe and justify the model specifimafs) considered, data requirements, and the mg)del(
1738 chosen;

1739 CommentThe appraiser must provide sufficient informationenable the client and
1740 intended users to have confidence that theegsand procedures used conform to accepted
1741 methods and result in credible value conchssitn the case of mass appraisal for ad valorem
1742 taxation, stability and accuracy are importarthe credibility of value opinions. The report
1743 must include a discussion of the rationaleseh model, the calibration techniques to be
1744 used, and the performance measures to be used.

1745 () describe the procedure for collectingjdeting, and reporting data;

1746 CommentThe report must describe the sources of datatenddta collection and validation
1747 processes. Reference to detailed data calleatianuals must be made, as appropriate
1748 including where they may be found for inspetti

1749 (m) describe calibration methods considereticlrsen, including the mathematical form of the
1750 final model(s); describe how value conclusiaese reviewed; and, if necessary, describe the
1751 availability of individual value conclusions;

1752 (n) when an opinion of highest and best use¢he appropriate market or market level was
1753 developed, discuss how that opinion was dé@tedn

1754 CommentThe mass appraisal report must reference casestatute, or public policy that
1755 describes highest and best use requiremertitsn\&ctual use is the requirement, the report
1756 must discuss how use-value opinions were dpedl The appraiser’s reasoning in support of
1757 the highest and best use opinion must be gealvin the depth and detail required by its
1758 significance to the appraisal.

1759 (o) identify the appraisal performance tesedduand set forth the performance measures attained
1760 (p) describe the reconciliation performedadoordance with Standards Rule 6-7; and

1761  (q) include a signed certification in accomawith Standards Rule 6-9.

% See Advisory Opinion 2&cope of Work Decision, Performance, and DisclosacAdvisory Opinion 29An
Acceptable Scope of Work.
% See Advisory Opinion 3Bssignments Involving More than One Appraiser

U-54 USPAP 20122013 Editior
0The Appraisal Foundation



1762

1763
1764

1765

1766
1767
1768
1769
1770
1771
1772
1773
1774
1775
1776
1777
1778
1779
1780
1781
1782
1783
1784
1785
1786
1787
1788
1789
1790
1791
1792

1793
1794
1795
1796

1797
1798
1799
1800
1801
1802
1803

1804
1805
1806
1807

STANDARD 6

Standards Rule 6-9

Each written mass appraisal report must corstaigned certification that is similar in contémthe
following form:

| certify that, to the best of my knowledgel &elief:

— the statements of fact contained in thiorepre true and correct.

— the reported analyses, opinions, and commhgsare limited only by the reported
assumptions and limiting conditions, and ayepmrsonal, impartial, and unbiased
professional analyses, opinions, and conaissio

— I have no (or the specified) present or pegsive interest in the property that is the
subject of this report, and | have no (orgpecified) personal interest with respect to
the parties involved.

— I have performed no (or the specified) s&wj as an appraiser or in any other capacity,
regarding the property that is the subjedhdf report within the three-year period
immediately preceding acceptance of this assegt.

— I have no bias with respect to any proptréyt is the subject of this report or to the
parties involved with this assignment.

— my engagement in this assignment was not contingpeah developing or reporting
predetermined results.

— my compensation for completing this assigmneenot contingent upon the reporting
of a predetermined value or direction in vahat favors the cause of the client, the
amount of the value opinion, the attainmera sfipulated result, or the occurrence of
a subsequent event directly related to trenthed use of this appraisal.

— my analyses, opinions, and conclusions wereloped, and this report has been
prepared, in conformity with tluniform Standards of Professional Appraisal Praetic

— I have (or have not) made a personal ingpecof the properties that are the subject
of this report. (If more than one person sidesreport, this certification must clearly
specify which individuals did and which indiwals did not make a personal
inspection of the appraised propefty.)

— no one provided significant mass appraisaisiance to the person signing this
certification. (If there are exceptions, thenmme of each individual providing
significant mass appraisal assistance mustaied.)

CommentThe above certification is not intended to distarbelected or appointed assessor’s
work plans or oaths of office. A signed cégéifion is an integral part of the appraisal report
An appraiser, who signs any part of the mppsagsal report, including a letter of transmittal,
must also sign this certification.

In an assignment that includes only assignmesults developed by the real property
appraiser(s), any appraiser(s) who signs @fication accepts full responsibility for all
elements of the certification, for the assigntresults, and for the contents of the appraisal
report. In an assignment that includes petgooperty assignment results not developed by
the real property appraiser(s), any real ptg@praiser(s) who signs a certification accepts
full responsibility for the real property elems of the certification, for the real property
assignment results, and for the real promentyents of the appraisal report.

In an assignment that includes only assignmemntlts developed by the personal property
appraiser(s), any appraiser(s) who signs tfication accepts full responsibility for all
elements of the certification, for the assigntresults, and for the contents of the appraisal
report. In an assignment that includes regbhnty assignment results not developed by the

0 See Advisory Opinion 2nspection of Subject Property.
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personal property appraiser(s), any persanalgpty appraiser(s) who signs a certification

accepts full responsibility for the personagerty elements of the certification, for the
personal property assignment results, anthépersonal property contents of the appraisal
report.

When a signing appraiser(s) has relied on worle by appraisers and others who do not sign
the certification, the signing appraiser gpansible for the decision to rely on their work.
The signing appraiser(s) is required to haveaaonable basis for believing that those
individuals performing the work are competdifite signing appraiser(s) also must have no
reason to doubt that the work of those indiaid is credible.

The names of individuals providing significamss appraisal assistance who do not sign a
certification must be stated in the certifmat It is not required that the description ofithe
assistance be contained in the certificaboh disclosure of their assistance is required in

accordance with Standards Rule 678(j).



Randolph County Tax Department’s
Guide to Leasehold Improvements

Leasehold improvements are modifications maddaased premises used for business purposes by the
tenant or lessee. They are taxable in North Carelinbusiness personal property. It is the redpibitysof

the lessee (not the real property owner) to prgpistithese improvements with the Tax Departmenifa
January 1 of each year.

Any modifications made to a leased premises foptitpose of improving the tenant’s comfort, enhagci
the tenant’s image, or promoting the tenant's lmssirviability are considered leasehold improvements

The ownership or taxability of leasehold improvetsanay be further or otherwise defined by a lease
agreement between the landlord and tenant.

The following are examples of real property taxablthe building/land owner and personal
property/leasehold improvements taxable to the&ess

1. Plumbing

Waste supply lines,

Waste and vent lines. Real Property
2. Electrical

Main electrical connections
Breaker panels, transformers,
and meters for building. Real Property

All wiring for basic electrical service Realperty

Additional electrical connections
breaker panels, transformers, meters,

and wiring for equipment. Personal Property
3. Floor and floor covering

concrete slab floor or

frame subfloor. Real Property

Tile, vinyl flooring carpet glued to concrete sfador.
Any flooring installed by the tenant over the
base floor or sub-floor is a lease-hold improvetmen

Baseboards added by the tenant Personal proyeen
4, Lighting
Panel lighting, track lighting Personal prapevhen

lens covers added by the tenant
outdoor lighting Personal property

Emergency light and exit lights Personal priype



5. Doors
Rolling grille doors

(security gates) as in malls Personal property

Fire doors Real property

Locks and alarm locks Personal property
6. Interior Finishes

Beams Real property

Floor to ceiling walls Real property

Column enclosures, painting and staining
wall cover, moveable, freestanding
partitions, mirrors affixed to walls

Built-in counters, fitting rooms Personal peay
7. Roof-top HVAC system Real property
8. Sprinkler system (building) Real property
Additional sprinklers
for equipment Personal property
9. Smoke detector systems Personal property
10. Signs

All signs are considered personaperty even
when permanently affixed to the ground

11. Store fronts Real property
Removal would materially harm
the premises.

12. Construction allowances
paid to the tenants Personal property

Note that architectural, engineering fees, freiggahsportation and installation costs attributabltne design
and construction of leasehold improvements areideresl part of the improvements.






RANDOLPH COUNTY TAX DEPARTMENT
CLASSIFICATION OF SELECTED ITEMS AS REAL OR PERSONAL

A General Guide

In general, machinery and equipment used primarily as part of a manufacturing process
(process equipment) is taken as Personal Property. Machinery and equipment which is part of
the land or building improvement is taken as Real Estate.

ITEMS REAL PERSONAL
Acoustical fire resistant drapes & curtains XX
Apartment Appliances XX
Asphalt plants — batch mix, etc., moveable XX

Air-Conditioning — building air conditioning, including XX
refrigeration equipment for comfort of
occupants, built-in

Air-Conditioning — window units, package units, including XX
e.g. that are used in data processing rooms and
mfg processing

Airplanes XX
Auto exhaust systems- for equipment XX
Auto exhaust systems — built-in floor or ceiling XX

Awning XX
Bank vault doors (on leased property) XX
Bank vault doors (owner/operator) XX
Bank equipment (teller counters & lockers) XX

Bar and bar equipment XX



Boats and motors — all

Bowling alley lanes (equipment)

Boiler - primarily for process

Boiler - for service of building

Bulk barns

Burglar alarms

Car wash - all equipment

Concrete plant — electronic mixing, conveyors, tanks, etc

Construction and grading equipment
(Non-licensed vehicle, etc)

Construction allowance paid to tenant
Conveyor systems

Coolers (walk-in) — prefab, portable

Cold Storage — built-in cold storage rooms
Cold Storage - refrigeration equipment
Cooling towers — primary use in mfg

Cooling towers — primary use for building
(Air conditioners for building)

Computers — all and all related equipment & data lines
Cooking equipment (restaurant, etc.)

Compressed air & gas systems for process

Control systems — electronic

Chair - all types
Dairy processing plants — all process items

XX

XX

XX

XX

XX

2 08 82 %

£ 0%
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Data processing equipment — all items
Diagnostic center equipment (auto)

Dock levelers

Drying systems (special heating process system)
Dumpsters

Dust catchers, control systems etc.

Desks - all

Electronic control systems (weighing, mixing, etc)
Fire alarm systems

Fans - freestanding

Farm equipment - all

Fencing on residential used for business

Floors, computer room

Floors, computer room (raised)

Foundations for machinery equipment

Freight charges

Furnaces - steel mill process, etc, foundry
Furniture and fixtures

Fuels not held for resale

Grain bin, not permanently attached to realty

Greenhouses — if permanently affixed
Greenhouse benches, heating system, etc

3

208 2 2 £ 8 %
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Humidifiers, process
Heating systems, process

Hoppers — metal bin type

Hospital systems — oxygen, public address, emergency
Electric, closed TV call system, autoclave, etc

Hotel/Motel — appliances, TV & wiring
Inventories

Incinerators

Industrial piping, process

Irrigation equipment — farm

Insulation cost

Kilns — metal tunnel, moveable

Kiln heating system

Laboratory equipment

Leased equipment — lessor or lessee possession
Laundry bins

Leasehold improvement (7 yr contingent upon
revaluation cycle)

Lighting — yard lighting
Lifts — other than elevator
Law/professional

Law libraries

Machinery and equipment

2 08 82 %

£ 08 %2 2 2 £ 8 %2 % £ g %
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Medical equipment

Milk handling — milking, cooling, piping, storage
Mineral rights

Night depository

Office equipment —all

Ovens - food processing

Office supplies

Oil company equipment — pumps, supplies, etc.
Outdoor lighting signs & flag poles

Power generator systems (auxiliary emergency, etc)
Portable buildings (greenhouse, construction, etc)
Package and labeling equipment

Piping systems — process piping

Playground equipment

Poultry house equipment

Public address systems (intercom, music, etc)
Pneumatic tube systems

Railroad sidings (other than railroad-owned)
Restaurant equipment included attached to floor & bldg
Refrigeration system — compressors, etc

Rock crusher

Safe wall & free standing

£ 08 %2 2 2 8 8 % % £ g8 % 208 8 %

£ 08 8 %



Scales

Sales tax as part of all cost (equipment)

Scale houses (unless portable

Satellite dishes

Screens, movie-indoor

Screens — drive-in outdoor theater

Signs (including billboards, etc.)

Speakers (at drive-ins) all types

Spray booths (unless built-in, can be real)
Seats — theater

Software capitalized

Sound projection equipment

Sound systems

Spare parts

Sprinkler system - fire protection

Sprinkler system for process

Sprinkler — golf course

Switchboard (motel, etc. - when not owned by utility)
Service station equipment — pumps, tanks, lifts

Supplies (office & other)
Swine house equipment

Storage containers

Tanks — if permanently affixed structure, etc.

%
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(e.g., bulk plant)
Tanks — manufacturing, process, etc.

Tanks — service station underground gasoline & above ground

Teller II - banks similar to computer equipment

Tunnels — unless part of process system XX

Transformer banks
Solar — thermal

Solar - photo voltaic
(not owned by real estate owner)

Solar — photo voltaic
(owned by real estate owner but used for process)

Towers — TV, radio, CATV, two-way radio, etc.
Towers — microwave and equipment
Telephone system — private

Vacuum system, process

Ventilation systems — building improvement XX

Ventilation systems — mfg. process, etc
Vent fans — free-standing

Utility systems — (other than in-state assessed utilities,
and other than central heating and cooling for
buildings, etc., e.g., motel-owned telephone
switchboard systems, private railroad sidings,
private water systems, emergency power
generating equipment, etc.)

Utility systems — buildings for private systems

Walk-in coolers — portable or prefab, etc

%

%

£ 08 82 2 % 0%

3

%



Walls - partitions, portable

Water lines — for process above or below ground
Water tanks, process equipment

Water coolers — electric

Wells — pumps, motors, equipment

Wiring — power wiring for machinery and equipment computers

£ 8 2 & % &
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Standard on Mass Appraisal of Real Property

1. Scope

This standard defines requirements for the mass appisal of real property. The primary focus is on
mass appraisal for ad valorem tax purposes. Howevgelithe principles defined here should also be
relevant to computer-assisted mass appraisals (outomated valuation models) used for other purposes,
such as mortgage portfolio management. The standargrimarily addresses the needs of the assessor,
assessment oversight agencies, and taxpayers.

This standard addresses mass appraisal procedures twhich property can be appraised at market
value, including mass appraisal application of thehree traditional approaches to value (cost, sales
comparison, and income). Appraisals made on an othéhan-market-value basis or on an individual
basis are outside the scope of this standard. Wheessessed value differs from market value becausk o
statutory constraints such as use value, acquisitiovalue, base year value, or classification, thisamdard
does not provide guidance for determining assessegdlue.

Mass appraisal requires complete and accurate dat&ffective valuation models, and proper management
of resources. Section 3 focuses on the collectiomdamaintenance of property data. Section 4 summares
the primary considerations in valuation methods, isluding the role of the three approaches to valuaithe
mass appraisal of various types of property. Sectin5 discusses certain managerial considerations:ast
levels, data processing support, contracting for @ppraisals, support of valuations, and benefit-cogssues.

2. Introduction

Market value for assessment purposes is generallyetérmined through the application of mass appraisal
techniques. Mass appraisal is the process of valgjra group of properties as of a given date using iconon
data, standardized methods, and statistical testinglAAO [1990, chapter 5] and Gloudemans [1999,
chapter 5]). To determine a parcel’s value, assengi officers must rely upon valuation equations, tales,
and schedules developed through mathematical analgf market data. Unless required by law, valuesof
individual parcels should not be based solely on ¢hsale price of a property; rather, valuation schedes
and models should be consistently applied to propgrdata that is correct, complete, and up-to-date.

Properly administered, the development, constructio, and use of a computer-assisted mass appraisal
system results in a valuation system characterizeldy accuracy, uniformity, equity, reliability, and low
per-parcel costs (see section 5.5). Except for unig properties, individual analyses and appraisalsfo
properties are not practical for ad valorem tax puiposes.

3.Collecting and Maintaining Property Data  Choose software wisely because it can limit the
data that can be collected. The choice of data iarfely dictated by the valuation software, whetheiit is
programmed in house or supplied by a commercial seice, a mass appraisal company, or a state agency.

3.1 Overview

Uniform and accurate valuation of property requires correct, complete, and up-to-date property data.
Assessing offices must establish effective proceds for collecting and maintaining property data (that
is, property ownership, location, size, use, physit characteristics, sales prices, rents, costs, and
operating expenses). Such data are also used forrfgemance audits, defense of appeals, public
relations, and management information. The followig sections recommend procedures for collecting
these data.



3.2 Geographic Data

Assessors should maintain accurate, up-to-date casteal maps (also known as assessment maps, tax maps
parcel boundary maps, and property ownership mapsgovering the entire jurisdiction. At a minimum these
maps should display a unique parcel number for eacparcel. Such cadastral maps allow assessing offis¢o
identify and locate all parcels, in both the fieldand the office. Maps become especially valuable the mass
appraisal process when a geographic information stam (GIS) is used. A GIS permits graphic displaysfo
sale prices, assessed values, inspection dates, kamsignments, land uses, and much more. In additipa GIS
permits high-level analysis of nearby sales, neigbthoods, and market trends; when linked to a compur-
assisted mass appraisal system, the results canvegy useful. For additional information on cadastrd maps,
parcel identification systems, and GIS, see ti&andard on Manual Cadastral Maps and Parcel | dentifiers (IAAO
2004),Standard on Digital Cadastral Maps and Parcel | dentifiers (IAAO 2009), and Procedures and Standardsfor a
Multipurpose Ca-dastre (National Research Council 1983), andslS Guidelines for Assessors (URISA/IAAO
1999).

3.3 Property Characteristics Data
The assessor should collect and maintain sufficiepiroperty characteristics data for classification,valu-

ation, and other purposes. Accurate valuation of ral property by any method requires descriptions of
land and building characteristics.

3.3.1 Sdlection of Property Characterigics Data
Property characteristics to be collected and maintaed should be based on the following:

« factors that influence the market in the locale imquestion

¢ requirements of the valuation methods that will beemployed
* requirements of classification and property tax paky

* requirements of other governmental and private uses

< marginal benefits and costs of collecting and maiaining each property characteristic

Determining what data on property characteristics b collect and maintain for a computer-assisted mass
appraisal system is a crucial decision with long-ten consequences. A pilot program is one means of
evaluating the benefits and costs of collecting andnaintaining a particular set of property
characteristics. (See IAAO [1990, chapter 5] and ®udemans [1999, chapter 2].) In addition, much can
be learned from studying the data used in successfeomputer-assisted mass appraisals in other
jurisdictions. Data collection and maintenance areisually the most costly aspects of a computer-assd
mass appraisal. Collecting data that are of litlémportance in the assessment process should be ale
unless another governmental or private need is cldg demonstrated.

The quantity and quality of existing data should bereviewed. If the data are sparse and unreliable, a
major recanvass will be necessary. Data that haveebn confirmed to be reliable should be used whenave
possible. New valuation programs or enhancementsqairing major recanvass activity or conversions to
new coding formats should be viewed with suspiciowhen the existing database already contains most
major property characteristics and is of generallygood quality.

The following property characteristics are typically used in predicting residential property values:
I mprovement Data

e Living area

« Construction quality or key components thereof (fondation, exterior wall type, etc.)

« Effective age or condition

 Building design or style



e Secondary areas including basements, garages, cos@porches, and balconies
« Building features such as baths and central air cafitioning
« Significant detached structures including guests hgses, boat houses, and barns

Land Data
* Lot size

« Available utilities (sewer, water, electricity)

Location Data
* Market area

e« Submarket area or neighborhood
« Site amenities, especially view and golf course wrater frontage

« External nuisances, e.g., heavy traffic, airport nise, or proximity to commercial uses

For a discussion of property characteristics imporant for various commercial property types, see
Gloudemans and Almy (2011, chapter 9).

3.3.2 Data Collection

Collecting property characteristics data is a critcal and expensive phase of reappraisal. A succedsfu
data collection program requires clear and standardcoding and careful monitoring through a quality
control program. The development and use of a dateollection manual is essential in achieving accurat
and consistent data collection. The data collectioprogram should result in complete and accurate dat

3.3.2.1 Initial Data Collection

A physical inspection is necessary to obtain initlgoroperty characteristics data. This inspection ca be per-
formed either by appraisers or by specially traineddata collectors. In a joint approach, experienced
appraisers would make key subjective decisions, du@s the assignment of construction quality classro
grade, and data collectors would gather all other etails. Depending on the data required, an interior
inspection might be necessary. At a minimum, a comghensive exterior inspection should be conducted.

3.3.2.2 Data Collection Format
Data should be collected in a prescribed format dégmned to facilitate both the collecting of data inthe
field and entry of the data into the computer syste.

A logical arrangement of the collection format make data collection easier. For example, all items
requiring an interior inspection should be groupedtogether. The coding of data should be as objective
as possible, with measurements, counts, and chedf-idtems used in preference to items requiring
subjective evaluations (such as “number of plumbindixtures” versus “adequacy of plumbing: poor,
average, good”). With respect to check-off itemshe available codes should be exhaustive and mutuall
exclusive, so that exactly one

code logically pertains to each observable variatioof a building feature (such as type of room). The
data collection format should promote consistencyraong data collectors, be clear and easy to use, and
be adaptable to virtually all types of construction Specialized data collection formats may be necesg

to collect information on agricultural property, ti mberland, industrial parcels, and other property types.

3.3.2.3 Data Coallection Manuals

A clear, thorough, and precise data collection maral is essential and should be developed, updatechca
maintained. The written manual should explain how ¢ collect and record each data item. Pictures,
examples, and illustrations are particularly helpfu. The manual should be simple yet complete, with a
high degree of standardization for uniformity. Data collection staff should be trained in the use ofhe
manual and related updates to maintain consistencythe manual should present guidelines for personal



conduct during field inspections, and, if interiordata are required, it should outline procedures tdollow
when the property owner has denied access or whentgy might be risky.

3.3.2.4 Data Accuracy Standards
The following standards of accuracy for data colleton are recommended.

e Continuous or area measurement data, such as livingrea and exterior wall height, should be
accurate within one foot (rounded to the nearest fat) of the true dimensions or within 5% of the
area. (One foot equates to approximately 30 centirters in the metric system of measurement). If
areas, dimensions, or volumes must be estimatedgtproperty record should note where quantities
are estimated.

« For each objective, categorical, or binary data filel to be collected or verified, at least 95 perceruf
the coded entries should be accurate. Objective, tegorical, or binary data characteristics include
such attributes as exterior wall material, number & full bathrooms, and waterfront view. As an
example, if a data collec-tor captures 10 objectivecategorical, or binary data items for 100
properties, at least 950 of the 1,000 total entrieshould be correct.

» For each subjective categorical data field collecteor verified, data should be coded correctly at
least 90 percent of the time. Subjective categoricdata characteristics include data items such as
quality grade, physical condition, and architecturd style.

3.3.2.5 Data Collection Quality Control

A quality control program is necessary to ensure tht data accuracy standards are achieved and
maintained. Independent quality control inspectionsshould occur immediately after the data collection
phase begins and may be performed by jurisdictiontaff, project consultants, auditing firms, or oversght
agencies. The inspections should review random safep of completed work for completeness and
accuracy and keep tabulations of items coded corrtlg or incorrectly, so that statistical tests can k used
to determine whether accuracy standards have beerthieved. Stratification by geographic area, propest
type, or individual data collector can help detecpatterns of data error. Data that fails to meet quéty
control standards should be re-collected.

The accuracy of subjective data should be judged pnarily by conformity with written specifications
and examples in the data collection manual. Subjegte data judgment calls should be substantiated by
field notes.

3.3.3 Data Entry

To avoid duplication of effort, the data collectionform should be able to serve as the data entry for.
Data entry should be routinely audited to ensure aguracy.

Data entry accuracy should be as close to 100 penteas possible, and should be supported by a fules
of range and consistency edits. These are error ararning messages generated in response to invalid o
unusual data items. Examples of data errors includenissing data codes and invalid characters. Warning
messages should also be generated when data valesgseed normal ranges (for example, more than
eight rooms in a 1,200-square-foot residence). Thearnings should appear as the data are entered.
When feasible, action on the warnings should takelgce during data entry. Field data entry devices
provide the ability to edit data as it is entered ad also eliminate data transcription errors.

3.34 Maintaining Property Characteristics Data

Property characteristics data should be continuallyupdated in response to changes brought about by we
construction, new parcels, remodeling, demolitionand destruction. There are several ways of doing th
The most efficient involves building permits. Idedy, strictly enforced local ordinances would requie
building permits for all significant construction activity, and the as-sessor would be given copies thfe
permits. This would allow the assessor to identifproperties whose characteristics are likely to chage, to
inspect such parcels on a timely basis (preferablgs close to the assessment date as possible), amd t
update the files accordingly.



Aerial photographs also can be helpful in identifyng new or previously unrecorded construction and
land use.

Some jurisdictions have used self-reporting, in wigch property owners are given the data in the
assessor's records and asked to provide additions corrections. Information derived from multiple
listing sources and other third-party vendors can b used to update property records.

A system should be developed for making periodicdld inspections to identify properties and ensure
that property characteristics data are complete andaccurate. Properties should be periodically revised
to ascertain that assessment records are accurat@dcurrent. Assuming that most new construction
activity is identified through building permits or other ongoing procedures, a physical review at lets
every four to six years should be conducted, includg an on-site verification of property characterigics.
A reinspection should include partial remeasuremenbf the two most complex sides of improvements
and a walk around the improvement to identify addifons and deletions or independent review of the
current measurements with specific requirements byan outside auditing firm or oversight agency.
Photographs taken at previous physical inspectionsan help identify changes.

3.3.5 Alternative to Periodic On-Site I nspections

Provided that an initial physical inspection has ben completed—and the requirements of a well-
maintained data-collection and quality-management pgram (see sections 3.3.2.1 to 3.3.4) have been
achieved, jurisdictions may employ a set of digitalimaging technology tools to supplement field
inspections with a computer-assisted office review.hese imaging tools should include:

« Current high-resolution street-view images (at a dorinch pixel resolution that enables quality
grade and physical condition to be verified)

¢ Orthophoto images (minimum 6” pixel resolution in wban/suburban and 12” resolution in
rural areas, updated every 2 years in rapid growthareas, or 6—10 years in slow growth areas).

e Low level oblique images capable of being used faneasurement verification (four cardinal
directions, minimum 6” pixel resolution in ur-ban/suburban and 12" pixel resolution in rural areas,
updated every 2 years in rapid growth areas or, 6-@lyears in slow growth areas).

Effective tool sets validate CAMA data and incorpoate change detection techniques that compare
building dimension data (footprints) in the CAMA system to georeferenced imagery or remote sensing
data from sources (such as LiDAR [light detection rad ranging]) and identify potential CAMA sketch
discrepancies for further investigation.

In addition, appraisers should visit assigned areason an annual basis to observe changes in
neighborhood condition, trends and property characeristics. An on-site physical review is
recommended when significant construction changesre detected, a property is sold, or an area is
affected by catastrophic damage. Building permits lould be regularly monitored and affected prop
erties that have significant change should be insp&d when work is complete.

It is incumbent on assessment jurisdictions and ovgight agencies to ensure that images meet expected
quality standards. Standards required for vendor-syplied images should be spelled out in the RFP and
contract for services, and images should be checkdédr compliance with specified requirements. For
general guidance on preparing RFPs and contractingor vendor-supplied services, see th8tandard on
Contracting for Assessment Services [IAAO 2008].

3.4 Sales Data

States and provinces should seek mandatory disclagulaws to ensure comprehensiveness of sales data
files. Regardless of the availability of such statas, a file of sales data must be maintained. Saldata are
required in all applications of the sales compariso approach, in the development of market-based
depreciation schedules in the cost approach, and the derivation of capitalization rates or discountrates.
Refer to IAAO (1990, chapter 5) and Gloudemans (199 chapter 2) for guidelines relating to the
acquisition and processing of sales data.



3.5 Income and Expense Data

Income and expense data must be collected for inceaproducing property, as these data are required in

the application of the income approach to value. & section 4.4.) Refer to IAAO (1990, chapter 5) dn

Gloude-mans (1999, chapter 2) for guidelines addrsing the collection and processing of income and
expense data.

3.6 Cost and Depreciation Data

Current cost and depreciation data adjusted to théocal market are required for the cost approach (se
section 4.2). Cost and depreciation manuals and satiules may be purchased from commercial services
or created in-house. See Gloudemans (1999, chaptdj for guidelines on creating manuals and
schedules.

4. Valuation

4.1 Valuation Models

Any appraisal, whether single-property appraisal or mass appraisal, uses a model, that is, a
representation in words or an equation of the reldbnship between value and variables representing
factors of supply and demand. Mass appraisal modelattempt to represent the market for a specific
type of property in a specified area. Mass appraise must first specify the model, that is, identifythe
variables (supply and demand factors) that influene value, for example, square feet of living area.
Then, mass appraisers must calibrate the model, thas, determine the adjustments or coefficients tha
best represent the value contribution of the variales chosen, for example, the dollar amount the

market places on each square foot of living area. &eful and extensive market analysis is required fo
both specification and calibration of a model thatestimates values accurately. All three approaches t
value—the cost approach, the sales comparison ap@ch, and the income approach—are modeled for
mass appraisal.

Geographic stratification is appropriate when the alue of property attributes varies significantly anong
areas. It is particularly effective when housing tpes and styles are relatively uniform within areas.
Separate models can be developed for market aread€o known as economic or model areas). Subareas or
neighborhoods can serve as variables in modeling drcan also be used in land value tables and selectiof
comparable sales. (See Gloude-mans [1999, chaptdr) Smaller jurisdictions may find it sufficient to
develop a single residential model.

Commercial and income-producing properties should b stratified by property type. In general,
separate models should be developed for apartmentarehouse/in-dustrial, and retail properties. Large
jurisdictions may be able to stratify apartment properties further by type or area or to develop multple
commercial models.

4.2 The Cost Approach

The cost approach is applicable to virtually all inproved parcels and, if used properly, can produce
highly accurate valuations. The cost approach is mme reliable for newer structures of standard
materials, design, and workmanship.

Reliable cost data are imperative in any successfalpplication of the cost approach. The data must be
complete, typical, and current. Current construction costs should be based on the cost of replacing a
structure with one of equal utility, using current materials, design, and building standards. Costs of
individual construction components and building itens should also be included in order to adjust for
features that differ from the base specificationsThese costs should be in-corporated into a constrtion
cost manual and related computer software. The saftare can perform the valuation function, and the
manual, in addition to providing documentation, canbe used when nonautomated calculations are
required.



Construction cost schedules can be developed intedlty, based on a systematic study of local
construction costs, obtained from firms specializig in such information, or custom generated by a
contractor. Cost schedules should be verified forauracy by applying them to recently constructed
improvements of known cost. Construction costs alsshould be updated before each assessment cycle.

One weakness in the cost approach tends to occur the estimation of accrued depreciation. This
estimate must be based on non-cost data (primarilyales) and can involve considerable subjectivity.
Depreciation schedules can be extracted from saldata in several ways. Methods for extracting depre-
ciation can be found in IAAO (1990, chapter 8) an@loudemans (1999, chapter 4).

Another key difficulty in use of the cost approachis determination of land value, which is estimated
independently from sales (often from sales of impned property because sales of vacant land are
scarce). Land values used in the cost approach mube current and consistent. Section 4.5 provides
standards for land valuation in mass appraisal.

4.3 The Sales Comparison Approach

The sales comparison approach estimates the valué @ subject property by statistically analyzing the
sale prices of similar properties. This approach isisually the preferred approach for estimating vales
for residential and other property types with adequate sales.

Applications of the sales comparison approach inctle direct market models and comparable sales
algorithms (See Gloudemans 1999, chapter 3 & 4, |1A® 1990, chapter 6 & 15, and IAAO 1999, and the
IAAO Standard on Automated Valuation Models 2003). Comparable sales algorithms are most akin &ingle
property appraisal applications of the sales compason approach. They have the advantages of being
familiar and easily explained and can compensate ffdess well specified or calibrated models, sincég
models are used only to make adjustments to the eeted comparables. They can be problematic if the
selected comparables are not well validated or repsentative of market value. Because they predict
market value directly, direct market models dependmore heavily on careful model specification and
calibration. Their advantages include effi-ciency ad consistency, since the same model is directly@ed
against all properties in the model area.

Users of comparable sales algorithms should be awathat sales ratio statistics will be biased if saf
used in the ratio study are used as comparables ftihemselves in model development. This problem can
be avoided by (1) not using sales as comparables tbemselves in modeling or (2) using holdout or kzr
sales in ratio studies.

4.4 The Income Approach

In general, for income-producing properties the inome approach is the preferred valuation approach
when reliable income and expense data are availablalong with well-supported income multipliers,
overall rates, and required rates of return on invetment. Successful application of the income approh

requires the collection, maintenance, and carefulralysis of income and expense data.

Mass appraisal applications of the income approacbhe-gin with collecting and processing income and
expense

data. (These data should be expressed on an appr@ie per-unit basis; such as per square foot or per
apart-ment unit.) Appraisers should then compute nomal or “typical” gross incomes, vacancy rates, net
incomes, and expense ratios. These figures can b&ed to judge the reasonableness of reported datar fo
individual parcels and to estimate income and expee figures for parcels with unreported data.
Alternatively, models for estimating gross or netiicome and expense ratios can be developed usinguatt
income and expense data from a sample of propertiesd calibrated using multiple regression analysis.
For an introduction to income modeling, see IAAO (290, chapter 14) and Gloudemans (1999, chapter 3).
The developed income figures can be capitalized mtestimates of value in a number of ways. The most
direct method involves the application of gross irmme multipliers, which express the ratio of marketalue
to gross income. At a more refined level, net incoenmultipliers or their reciprocals, overall capitalization
rates, can be developed and applied. These multipls and rates should always be extracted from actlia



income and sale price data obtained from propertiethat have recently been sold. Income multipliersrad
overall rates tend to provide reliable, consistentand readily supported valuations when good salesd
income data are available.

4.5 Land Valuation

State or local laws may require the value of an impved parcel to be separated into land and
improvement components. When the sales comparisorr income approach is used, an independent
estimate of land value must be made and subtractefdom the total property value to obtain a residual
improvement value. Some computerized valuation tecliques provide a separation of total value into la
and building components.

Land values should be reviewed annually. At leastnze every four to six years the properties shouldeb
physically inspected and revalued. The sales compson approach is the primary approach to land
valuation and is always preferred when sufficient ales are available. In the absence of adequate sle
other techniques used in mass appraisal include attation, abstraction, anticipated use, capitalizatin of
ground rents, and land residual capitalization. (Se IAAO [1990, chapter 7] and Gloudemans [1999,
chapter 3].)

4.6 Considerations by Property Type

The appropriateness of each valuation approach vags with the type of property under consideration.

Table 1 ranks the relative usefulness of the threapproaches in the mass appraisal of major types of
properties. The table assumes that there are no n@j statutory barriers to obtaining cost, sales, and

income data. Again, although certain approaches tehto produce better results for a given type of
property, the use of two or more approaches shouldroduce greater accuracy.

4.6.1 Single-Family Residential Property

The sales comparison approach is the best approadbr single-family residential property, including
condominiums. Automated versions of this approachra highly efficient and generally accurate for the
majority of these properties. The cost approach is. good supplemental approach and should serve as
the primary approach when the sales data availablare inadequate. The income approach is usually
inappropriate for mass appraisal of single-family esidential properties, because most of these
properties are not rented.

4.6.2 Multifamily Residential Property

The sales comparison and income approaches are peefed in valuing multifamily residential property
when sufficient sales and income data are availabl#ultiple regression analysis and related techniges
have been successfully used in valuing this propgrttype. Income multipliers can also be highly
effective. As with other residential property, thecost approach is useful in pro-viding supplemental
valuations and can serve as the primary approach wn good sales and income data are not available.

4.6.3 Commercial and Industrial Property
The income approach is the most appropriate methotb apply when valuing commercial and industrial
property if sufficient income data are available. Drect sales

Table 1. Rank of typical usefulness of the three ap  proaches to value in the mass appraisal of majorty  pes of
property comparison models can be equally effective in largarisdictions with sufficient sales. When a
sufficient supply of sales data and income data it available, the cost approach should be applied.
However, values generated should be periodically ebked against available sales data. Cost factors,
land values, and depreciation schedules must be Kequrrent through periodic review.



Cost Sales comparison approach Income

Single-family residential 2 1 3
Multifamily residential 3 1,2 1,2
Commercial 3 2 1
Industrial 1,2 3 1,2
Non-agricultural land — 1 2
Agricultural* — 2 1
Special-purpose** 1 2,3 2,3

*Includes farm, ranch, and forest properties.

**Includes institutional, governmental, and recreation properties

4.6.4 Non-Agricultural Land

The sales comparison approach is the preferred appach for non-agricultural land. Application of the
sales comparison approach to vacant land involvebé collection of sales data, the posting of saleatd
on maps, the calculation of standard unit values (gh as value per square foot, per front foot, or pe
parcel) by area and type of land use, and the dewgiment of land valuation maps or computer-
generated tables, in which the pattern of values @isplayed. When vacant land sales are not availablor
are few, additional benchmarks can be obtained by ubtracting the replacement cost new less
depreciation of improvements from the sales pricesf improved parcels. The success of this technique
requires reliable cost data and tends to work besfor relatively new improvements, for which
depreciation is minimal.

If neither vacant-parcel nor improved-parcel salesdata are available, the assessor will need to apply
allocation methods or use valuation methods that mvide separate land and building values. Sometimes
income approach applications can also be used.

4.6.5 Agricultural Property

If adequate sales data are available and agricultad property is to be appraised at market value, the
sales comparison approach would be preferred. Howey, nearly every state or province provides for
use-value assessment (and usually appraisal), whidignificantly understates the market value for
agricultural property, so the sales comparison appach is usually not applicable. Because of this
limitation, it is imperative to obtain good incomedata and to use the income approach for agricultura
land. Land rents are often available, sometimes paiitting the development and application of overall
capitalization rates. This method, of course, alsentails the estimation of normal land rents for unent-
ed parcels. When agricultural parcels include impreements, the cost approach or sales comparison
models that provide separate building values may besed to determine their value.

4.6.6 Special-Purpose Property
The cost approach tends to be most appropriate irhe appraisal of special-purpose properties, due to
the distinctive nature of such properties and the gneral absence of adequate sales or income data.

4.7 Frequency of Reappraisals

Section 4.2.2 of thestandard on Property Tax Policy (IAAO 2010) states that current market value implies
annual assessment of all property. Annual assessntedoes not necessarily mean, however, that each
valuation must be reviewed or recomputed individudy. Instead, trending factors based on criteria sut as
property type, location, size, and age can be dewpked and applied to groups of properties. These fams
should be derived from ratio studies or other markéanalyses.



Analysis of ratio study data can suggest groups astrata of properties in need of physical review. In
general, trending factors can be highly effectiveni maintaining equity when appraisals are uniform
within strata. However, such factors are not a suligute for physical reviews and individual
reappraisals, which are required to correct lack ofuniformity within strata.

Although assessment trending can be effective forhart periods, properties should be physically
reviewed and individually reappraised at least ever four to six years. This can be accomplished in at
least three ways:

 reappraising all property at periodic intervals (that is, every four to six years)
* reappraising properties on a cyclical basis (for emple, one-fourth or one-sixth each year)

 reappraising on a priority basis as indicated by réio studies or other considerations while still
ensuring that all properties are physically reviewd at least every sixth year

5. Managerial Considerations 5.1 Overview

Mass appraisal requires human, computing, and otheresources to be well managed and appropriate
appraisal and analytical methods need to be emplogle In this section certain key managerial
considerations are discussed.

5.2 Staffing

A successful in-house appraisal program requires aufficiently large staff composed of persons skilte
in general administration and supervision, appraisg mapping and drafting, data processing, and
secretarial and clerical functions. Typical staffirg sizes and patterns for jurisdictions of variousiges are
illustrated in Property Appraisal and Assessment Administration (IAAO 1990, chapter 16).

Unless efficiency or practical concerns dictate otrwise, persons performing the various mass appraas
functions should be employees of the assessor. Whignese functions are not performed by assessment
staff, it is imperative that they be adequately proided by other departments, an oversight agency, a
service bureau, a qualified contractor, or anothersource. Strong lines of communication must be
established between the assessor’s staff and thesidmated support groups.

5.3 Data Processing Support
Computer-assisted mass appraisals require considdske data processing support. (See th&tandard on
Facilities, Equipment, Computers, and Supplies [IAAO 2003].)

5.3.1Hardware

The hardware should be powerful enough to permit amputerization of appropriate applications of the
cost, sales comparison, and income approaches, aallvas providing word processing, data inquiry, and
activity summaries. The requirements for efficientrunning of desired software should be established
before the acquisition of hardware. Computer equiprent can be purchased, leased, rented, or shared
with other jurisdictions. If the purchase option is chosen, the equipment should be easy to upgrade so
that technological developments can be taken advage of without purchasing an entirely new system.

5.3.2 Software

Computer software can be developed internally, addpd from software developed by other public
agencies, or purchased (in whole or in part) from pvate vendors. (Inevitably there will be some
tailoring needed to adapt externally developed softare to the requirements of the user's environmeny.
Each alternative has advantages and disadvantageBhe software should be designed so that it can be
easily modified; it should also be well documentedt both the appraiser/user and programmer levels.

Security measures should exist to prevent unauthared use and to provide backup in the event of
accidental loss or destruction of data.



5.4 Contracting for Appraisal Servicesb.4.1 Overview

Reappraisal contracts can include mapping, data clection, data processing, and other services, as ivas
valuation. They offer the potential of acquiring professional skills and resources quickly. Often thesskills
and resources are not available internally. Contrating for these services can permit the jurisdictionto
maintain a modest staff and to budget for reappraial on a periodic basis, but also makes the assestess
likely to develop in-house expertise. (See ti8andard on Contracting for Assessment Services [IAAO 2008].)

5.4.2 In-House Saff

The assessor's staff must have confidence in them@pisals and be able to explain and defend them. T
confidence begins with application of reliable appaisal techniques, generation of appropriate valuatin
reports, and review of preliminary values. It may ke helpful to have reports that list each parcel, &
characteristics, and its calculated value. Parcelsith unusual characteristics, extreme values, or ¢seme
changes in values should be identified for subsequeindividual review. Equally important, summary
reports should show average values, value changemd ratio study statistics for various strata of
properties. These should be reviewed to ensure thwrerall consistency of values for various types of
property and various locations. (See théJniform Standards of Professional Appraisal Practice, Standards
Rule 6-7, for reporting requirements for mass apprasals [The Appraisal Foundation, Appraisal
Standards Board 2008-2009].)

The staff should also be prepared to support indidual valuations as required, preferably through
comparable sales. At a minimum, staff should be ablto produce a property record and explain the
basic approach (cost, sales comparison, or incomesed to estimate the value of the property. A
property owner should never merely be told that “the computer” or “the system” produced the
appraisal. Generally, the staff should tailor the gplanation to the taxpayer’'s knowledge and experts.
Equations converted to tabular form can be used texplain the basis for valuation. Cost tables can be
used to explain values based on the cost approach.

In all cases, the assessor’s staff should be abteproduce sales or appraisals of similar propertiem order
to support (or at least explain) the valuation of lhe property in question. Comparable sales can be
obtained from reports that list sales by such feates as type of property, area, size, and age.
Alternatively, interactive programs can be obtainedor developed that identify and display the most
comparable properties.

Assessors should notify property owners of their Vaations in sufficient time for property owners to
discuss their appraisals with the assessor and apgdéehe value if they choose to do s®&tandard on Public
Relations [IAAO 2011]). Statutes should provide for a formalappeals process beyond the assessor’s level
(Standard on Assessment Appeal [IAAO 2001]).

5.5 Benefit-Cost Consideration$.5.1 Overvien

The object of mass appraisal is to produce equitablvaluations at low costs. Improvements in equity
generally require increased expenditures.

Benefit-cost analysis in mass appraisal involves twmajor issues, one of policy and the other of
administration.

55.2 Pdlicy |ssues

An assessment jurisdiction requires a certain expeliture level simply to inventory, list, and value
properties. Beyond that point, additional expenditues make possible rapid improvements in equity
initially, but marginal improvements in equity diminish as expenditure increases. At a minimum,
jurisdictions should budget

to meet statutory standards of equity. Refer to theétandard on Ratio Studies (IAAO 2010) for a listing of

performance standards.



5.5.3 Administrative | ssues

Maximizing equity per dollar of expenditure is the primary responsibility of assessment administration The
assessor must provide leadership, make decisionsidaget results by planning, budgeting, organizingand con-
trolling within all social, economic, and governmetal limits (IAAO 1990, chapter 16). The computer-asisted
mass appraisal system selected must be designed amgkd to evaluate appraisal performance and ensure
compliance with laws, regulations, and policies.
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Glossary

Abstraction Method—Method of land valuation in the absence of vacant land sales, whereby improvemerdly
ues obtained from the cost model are subtracted fro sales prices of improved parcels to yield residlidand
value estimates. Also called land residual technigu

Accrued Depreciation—(1) The amount of depreciationfrom any and all sources, that affects the valuef the
property in question on the effective date of the gpraisal. (2) In accounting, the amount reserved edn year or
accumulated to date in the accounting system for ptacement of a building or other asset. When depréation
is recorded as a dollar amount, it may be de-ductib from total plant value or investment to arrive d the rate
base for public utilities. See also Depreciation.

Acquisition Value—An assessed value based on thestaf acquiring the property; increases in this vale are
usually limited until the next qualifying sale.

Adaptive Estimation Procedure (AEP)—A computerized,iterative, self-referential procedure using proper
ties for which sales prices are known to produce model that can be used to value properties for whitsales
prices are not known. Also called “feedback.”

Adjusted Sale Price—The sale price that results faim adjustments made to the stated sale price to aaaut for
the effects of time, personal property, financingor the like.

Adjustments—Modifications in the reported value ofa variable, such as sale price or gross income. For
example, adjustments can be used to estimate markealue in the sales comparison approach by adjustin
the sale price of the comparable for differences Ibhween comparable and subject properties.

Ad Valorem Tax—A tax levied in proportion to the vdue of the thing(s) being taxed.
Aerial Photograph—A photograph of a part of the eath’s surface taken by an aircraft-supported camera.

Agricultural Property—Improved or unimproved land d evoted to or available for the production of cropsor
other agricultural products, livestock, and agricukural support buildings.

Allocation Method—A method used to value land, inhe absence of vacant land sales, by using a typicatio
of land to improvement value. Also called land ratb method.

Appraisal Foundation, The—The organization authorizd by the United States Congress as the source @-a
praisal standards and appraiser qualifications.

Appraisal Ratio—(1) The ratio of the appraised vale to an indicator of market value. (2) By extensignan
estimated fractional relationship between the apprisals and market values of a group of properties.&& also
Level of Appraisal.

Appraisal Ratio Study—A ratio study using independat expert appraisals as indicators of market value.

Arm’s-Length Sale—A sale between two unrelated paits, both seeking to maximize their positions fronthe
transaction.

Assessment Cycle—A legally sanctioned reappraisakpod generally ranging from one to ten years.

Assessment Date—The status date for tax purposesppraised values reflect the status of the propertyand
any partially completed construction as of this dat.

Assessment Equity—The degree to which assessmengaba consistent relationship to market value.
Assessment Level—The common, or overall, ratio ofsaessed values to market values.
Assessment Maps—See Cadastral Map.

Assessment Ratio—(1) The fractional relationship aassessed value bears to the market value of theoperty
in question. (2) By extension, the fractional relabnship the total of the assessment roll bears tdé total
market value of all taxable property in a jurisdiction. See Level of Assessment.



Assessment Ratio Study—An investigation intended tdetermine the assessment ratio and assessment eg-
uity.

Assessment Ratio—(1) The fractional relationship aassessed value bears to the market value of theoperty
in question. (2) By extension, the fractional relabnship the total of the assessment roll bears tdé total
market value of all taxable property in a jurisdiction. See Level of Assessment.

Assessment Ratio Study—An investigation intended tdetermine the assessment ratio and assessment eg-
uity.

Audit—A systematic investigation or appraisal of pocedures or operations for the purpose of determing
conformity with specifically prescribed criteria.

Audit, Performance—An analysis of an organization ¢ determine whether or not the quantity and qualityof
work performed meets standards. Ratio studies areraimportant part of performance audits of an assessg
organization.

Audit, Procedural—An examination of an organizationto determine whether established or recommended
procedures are being followed.

Audit Program—The procedures undertaken or particular work done by an accountant in conducting an
examination.

Audit Trail—A set of records of the changes mde to another set of records.
Automated Valuation Model—A computer program for property valuation that analyzes data using an au-
tomated process. See also Computer-assisted Massphigisal.

Base Year Value—In a nonmarket-value assessment sy, the assessed value established as of a specifi
year.

Benchmark—(1) A term used in land surveying to meam known point of reference. (2) In property apprasal,
a property of known value and of known effective ag and replacement cost. (3) By extension, a model
property to be used in determining by comparison tk grade or quality class of other properties.

Cadastral Map—A scale map displaying property owneship boundaries and showing the dimensions of each
parcel with related information such as parcel idetifier, survey lines, and easements.

Calibration—The process of estimating the coefficigs in a mass appraisal model.
CAMA—See Computer-assisted Mass Appraisal.

Capitalization Rate—Any rate used to convert an eghate of future income to an estimate of market vaie;
the ratio of net operating income to market value.

Capitalization of Ground Rents—A method of estimating land value in the absence of comparable salegp-a
plicable where there is an income stream; for exame, to farmland and commercial land leased on a net
basis.

Class—A set of items defined by common characteriss. (1) In property taxation, property classes sut as
residential, agricultural, and industrial may be ddined. (2) In assessment, building classificationystems
based on type of building design, quality of constiction, or structural type are common. (3) In statstics, a
pre-defined category into which data may be put forfurther analysis. For example, ratios may be groued
into the following classes: less than 0.500, 0.5@00.599, 0.600 to 0.699, and so forth.

Coding—(1) The act of reducing a description of anique object, such as a parcel of real estate, tosat of one
or more measures or counts of certain of its charaeristics, such as square footage, number of bathoms, and
the like. (2) Encoding, a related term, is usuallysed to refer to the act of translating coded desigtions useful
to human beings into a form that can be processed/tcomputers. (3) Coding is sometimes also used tefer to
the writing of instructions that direct the processng done by computers.

Coefficient—(1) In a mathematical expression, a nuber or letter preceding and multiplying another
quantity. For example, in the expression, 5X, 5 ithe coefficient of X, and in the expression aY, aithe co-



efficient of Y. (2) A dimensionless statistic, usef as a measure of change or relationship; for exapte, cor-
relation coefficient.

Commercial Property—Generally, any nonindustrial, ronresidential realty of a commercial enterprise. In
cludes realty used as a retail or wholesale estadiiment, hotel or motel, service station, commerciajarage,
warehouse, theater, bank, nursing home, and the lkk

Comparable Sales; Comparables—(1) Recently sold pperties that are similar in important respects to a
property being appraised. The sale price and the ptsical, functional, and locational characteristicof each
of the properties are compared to those of the pragty being appraised in order to arrive at an estinate of
value. (2) By extension, the term “comparables” isometimes used to refer to properties with rent omcome
patterns comparable to those of a property being gpraised.

Comparative Unit Method—(1) A method of appraisingland parcels in which an average or typical valuesi
estimated for each stratum of land. (2) A method oéstimating replacement cost in which all the direcand
indirect costs of a structure (except perhaps archect’'s fees) are aggregated and specified with refmce to a
unit of comparison such as square feet of ground aa or floor area, or cubic content. Separate factarare
commonly specified for different intervals of the it of comparison and for different story heights,and sepa-
rate schedules are commonly used for different buding types and quality classes.

Computer-assisted Assessment System—A system forsessing real and personal property with the
assistance of a computer. A computer may be usedrfexample, in the appraisal process, in keeping ack of
ownership and exemption status, in printing the asssment roll, in coordinating the work load of real
property appraisers and personal property appraises with respect to the assessment of commercial and
industrial properties, and in a number of other areas.

Computer-assisted Mass Appraisal (CAMA)—A system ofppraising property, usually only certain types of
real property, that incorporates computer-supportedstatistical analyses such as multiple regressiomalysis
and adaptive estimation procedure to assist the apgiser in estimating value.

Cost—The money expended in obtaining an object orttaining an objective; generally used in appraisato
mean the expense, direct and indirect, of construicty an improvement.

Cost Approach—(1) One of the three approaches to Wz, the cost approach is based on the principle alub-
stitution—that a rational, informed purchaser would pay no more for a property than the cost of buildig an
acceptable substitute with like utility. The cost aproach seeks to determine the replacement cost nesf an
improvement less depreciation plus land value. (2Jhe method of estimating the value of property by &)
estimating the cost of construction based on replament or reproduction cost new or trended historicost
(often adjusted by a local multiplier), (b) subtracting depreciation, and (c) adding the estimated ted value.
The land value is most frequently determined by theales comparison approach.

Cost Schedules—Charts, tables, factors, curves, egfions, and the like intended to help estimate theost of
replacing a structure from a knowledge of some othdactors, such as its quality class and number adquare
feet.

Data—The general term for masses of numbers, codeand symbols. “Data” is the plural of datum, one
element of data.

Data Edit—The process of examining recorded data tensure that each element of data is reasonable argl
consistent with others recorded for the same objecsuch as a parcel of real estate. Data editing, veh may
be done by persons or by computer, is essentially mechanical process, distinct from verifying the
correctness of the recorded information by callingr writing property owners.

Data Management—The human (and sometimes computeprocedures employed to ensure that no infor-
mation is lost through negligent handling of record from a file, that all information is properly supplemented
and up-to-date, and that all information is easilyaccessible.

Depreciation—Loss in value of an object, relatived its replacement cost new, reproduction cost newr original
cost, whatever the cause of the loss in value. Depiation is sometimes subdivided into three typeghysical
deterioration (wear and tear), functional obsolesagce (suboptimal design in light of current technolgies or



tastes), and economic obsolescence (poor locationradically diminished demand for the product). Seealso
Accrued Depreciation.

Depreciation Schedules—Tables used in mass apprdishat show the typical loss in value at various agp or
effective ages for different types of properties.

Discount Rate—The rate of return on investment; therate an investor requires to discount future incone to
its present worth.

Economic Area—A geographic area, typically encompasng a group of neighborhoods, defined on the basis
that the properties within its boundaries are moreor less equally subject to a set of one or more auamic
forces that largely determine the value of the proerties in question.

Equity—(1) In assessment, the degree to which assewents bear a consistent relationship to market vak.
Measures include the coefficient of dispersion, cticient of variation, and price-related differential. (2) In
popular usage, a synonym for tax fairness. (3) Invenership, the net value of property after liens andother
charges have been subtracted.

Expense Ratios—The ratio of expenses to gross incem

Factor—(1) An underlying characteristic of somethirg (such as a house) that may contribute to the vaduof a

variable (such as its sale price), but is observablonly indirectly. For example, construction qualiy is a factor

defined by workmanship, spacing of joists, and matéls used. Factor definition and measurement may &

done subjectively or by a computer-assisted statisal algorithm known as factor analysis. (2) Loosgl any

characteristic used in adjusting the sales pricesf @omparables. (3) The reciprocal of a rate. Asses®nts may

be equalized by multiplying them by a factor equato the reciprocal of the assessment ratio, and vatucan be
estimated using the income approach by multiplyingncome by a factor equal to the reciprocal of the
discount rate.

Feedback—See Adaptive Estimation Procedure.
Front Foot—The unit or standard of linear measure ed in measuring frontage.

Geographic Information System (GIS)—(1) A databasemanagement system used to store, retrieve,
manipulate, analyze, and display spatial informatio. (2) One type of computerized mapping system capke
of integrating spatial data (land information) and attribute data among different layers on a base map

Gross Income—The payments to an owner that a propry can generate before expenses are deducted.

Gross Income Multiplier—A capitalization technique that uses the ratio between the sale price of a pperty
and its potential gross income or its effective ggs income.

Improvements—Buildings, other structures, and attabments or annexations to land that are intended to
remain so attached or annexed, such as sidewalks sgwers.

Income Approach—One of the three approaches to vaéy based on the concept that current value is the
present worth of future benefits to be derived thraigh income production by an asset over the remaindef
its economic life. The income approach uses capitzhtion to convert the anticipated benefits of th@wnership
of property into an estimate of present value.

Industrial Property—Generally, any property used in a manufacturing activity, such as a factory, wholgale
bakery, food processing plant, mill, mine, or quary.

Integrity—The quality of a data element or programbeing what it says it is; usually distinguished fren valid-
ity, the quality of its being what it should be interms of some ultimate purpose. After data are edid and
encoded and programs are prepared, their integrityis ensured by safeguards that prevent accidental or
unauthorized tampering with them.

Land—(1) In economics, the surface of the earth andll the natural resources and natural productive pwers
over which possession of the earth’s surface givegn control. (2) In law, a portion of the earth’s sirface, to-
gether with the earth below it, the space above ignd all things annexed thereto by nature or by manSee
also Improvements.

Land Residual Technique—See Abstraction Method.



Legal Description—A delineation of dimensions, boudaries, and relevant attributes of a real propertyparcel
that serve to identify the parcel for all purposesof law. The description may be in words or codesush as
metes and bounds or coordinates. For a subdivideat, the legal description would probably include I6 and
block numbers and subdivision name.

Level of Appraisal—The common, or overall, ratio ofappraised values to market values. Three concepsse
usually of interest: the level required by law, therue or actual level, and the computed level, badeon a ratio
study.

Level of Assessment; Assessment Ratio—The common @verall ratio of assessed values to market values.
Compare Level of Appraisal. Note: The two terms aresometimes distinguished, but there is no conventio
determining their meanings when they are. Three carepts are commonly of interest: what the assessmenai-
tio is legally required to be, what the assessmenrdtio actually is, and what the assessment ratio ses to be,
on the basis of a sample and the application of iafential statistics. When level of assessment isstihguished
from assessment ratio, “level of assessment” usuglineans either the legal requirement or the true réo, and
“assessment ratio” usually means the true ratio othe sample statistic.

Linear Regression—A kind of statistical analysis usd to investigate whether a dependent variable ana set
of one or more independent variables share a lineaorrelation and, if they do, to predict the valueof the de-
pendent variable on the basis of the values of trether variables. Regression analysis of one dependevari-
able and only one independent variable is calledraple linear regression, but it is the word simplerfot linear)
that distinguishes it from multiple regression anaysis with its multiple independent variables.

Location—The numerical or other identification of a point (or object) sufficiently precise so the poitican be
situated. For example, the location of a point on plane can be specified by a pair of numbers (planeo-
ordinates) and the location of a point in space cabe specified by a set of three numbers (space cdarates).
However, location may also be specified in other tens than coordinates. A location may be specifiedsabeing
at the intersection of two specific lines by identying it with some prominent and known feature (forexample,
“on top of Pikes Peak” or “at the junction of the Fotomac and Anacostia Rivers”).

Map—A conventional representation, usually on a plae surface and at an established scale, of the pigel
features (natural, artificial, or both) of a part or the whole of the earth’s surface. Features are @htified by
means of signs and symbols, and geographical orierion is indicated.

Map, Tax—A map drawn to scale and delineated for Iblines or property lines or both, with dimensionsor
areas and identifying numbers, letters, or names faall delineated lots or parcels.

Market—(1) The topical area of common interest in vinich buyers and sellers interact. (2) The collect& body
of buyers and sellers for a particular product.

Market Adjustment Factors—Market adjustment factors, reflecting supply and demand preferences, are
often required to adjust values obtained from the ost approach to the market. These adjustments shalibe
applied by type of property and area and are basedn sales ratio studies or other market analyses. Aarate
cost schedules, condition ratings, and depreciatioschedules will minimize the need for market adjushent
factors.

Market Analysis—A study of real estate market condions for a specific type of property.
Market Area—See Economic Area.

Market Value—Market value is the major focus of mos real property appraisal assignments. Both eco-
nomic and legal definitions of market value have ben developed and refined. A current economic
definition agreed upon by agencies that regulate fieral financial institutions in the United States &:

The most probable price (in terms of money) which a property should bring in a competitive and open
market under all conditions requisite to a fair sale, the buyer and sdler each acting prudently and
knowledgeably, and assuming the price is not affected by undue stimulus. Implicit in this definition is the
consummation of a sale as of a specified date and the passing of title from sdller to buyer under conditions
whereby:



The buyer and seller are typically motivated;
Both partiesarewd | informed or well advised, and acting in what they consider their best interedts,
A reasonabletimeisallowed for exposurein the open market;

Payment is made in terms of cash in United States dollars or in terms of financial arrangements comparable
thereto;

The price represents the normal consideration for the property sold unaffected by special or creative
financing or sales concessions granted by anyone associated with the sale.

Market-Value Standard—A requirement of law or practice that the assessment ratio of all properties bequal

to one. Two issues are implicit here: that fractioal assessment levels be avoided and that all properbe

assessed on the basis of its market value and nat the basis of its value in some particular use—foexample,
agriculture—unless that use is the only use to whicthe property can legally be put (in which case & use value
would be equal to its market value).

Mass Appraisal—The process of valuing a group of mperties as of a given date, using standard methods
employing common data, and allowing for statisticatesting.

Mass Appraisal Model—A mathematical expression of tw supply and demand factors interact in a market.

Model—(1) A representation of how something works(2) For purposes of appraisal, a representation (in
words or an equation) that explains the relationstp between value or estimated sale price and variads rep-
resenting factors of supply and demand.

Model Area—See Economic Area.

Model Calibration—The development of adjustments, b coefficients, based on market analysis, that
identifies specific factors with an actual effect @ market value.

Model Specification—The formal development of a moel in a statement or equation, based on data analgs
and appraisal theory.

Multiple Regression, Multiple Regression Analysis NIRA)—A particular statistical technique, similar to
correlation, used to analyze data in order to predit the value of one variable (the dependent variab), such
as market value, from the known values of other vaables (called “independent variables”), such as tcize,
number of rooms, and so on. If only one independentariable is used, the procedure is called simple
regression analysis and differs from correlation aalysis only in that correlation measures the strertfy of
relationship, whereas regression predicts the valuef one variable from the value of the other. Whernwo or
more variables are used, the procedure is called ritiple regression analysis. See Linear Regression.

Neighborhood—(1) The environment of a subject propgy that has a direct and immediate effect on value
(2) A geographic area (in which there are typicallyfewer than several thousand properties) defined fosome
useful purpose, such as to ensure for later multipl regression modeling that the properties are homegeous
and share important locational characteristics.

Net Income—The income expected from a property aftededuction of allowable expenses.

Net Income Multiplier—A factor expressing the relaionship between value and net operating income; the
reciprocal of the overall rate.

Objective—The quality of being definable by specifi criteria without the need for judgment.

Open Market—A freely competitive market in which any buyer or seller may trade and in which prices are
determined by competition.



Overall Rate (OAR)—A capitalization rate that blends all requirements of discount, recapture, and effgive
tax rates for both land and improvements; used to @anvert annual net operating income into an indicatd
overall property value.

Parcel—A contiguous area of land described in a sife legal description or as one of a number of lotsn a
plat; separately owned, either publicly or privatel; and capable of being separately conveyed.

Parcel Identifier—A code, usually numerical, repregnting a specific land parcel's legal descriptionThe
purpose of parcel identifiers is to permit referene to legal descriptions by using a code of uniforrand man-
ageable size, thereby facilitating record-keepingral handling. Also called parcel identification numker.

Personal Property—Consists of every type of propeytthat is not real property. Personal property is novable
without damage to itself or the real estate and isubdivided into tangible and intangible.

Price, Adjusted Sale—The sale price that results &im adjustments made to the stated sale price to ammt
for the effects of time, personal property, atypichfinancing, and the like.

Price, Market—The value of a unit of goods or serde, expressed in terms of money, as establishedairfree
and open market. Note: This term is sometimes distguished from “market value” on the ground that the
latter term assumes that buyers and sellers are infmed, but this assumption is also implied by the lrase
“free and open market.” Compare Price, Sale.

Price, Sale—(1) The actual amount of money exchamgjdor a unit of goods or services, whether or not
established in a free and open market. An indicatoof market value. (2) Loosely used synonymously vait
“offering” or “asked” price. Note: The sale price is the “selling price” to the vendor and the “cost pice” to
the vendee.

Property—(1) An aggregate of things or rights to tlings. These rights are protected by law. There arevo
basic types of property: real and personal. (2) Théegal interest of an owner in a parcel or thing.

Property Record Card (Form)—An assessment documemith blanks for the insertion of data for property
identification and description, for value estimatio, and for property owner satisfaction. The basic bjectives
of property record forms are, first, to serve as aepository of most of the information deemed neceasy for
identifying and describing a property, valuing a property, and assuring property owners that the assssr is
con-

versant with their properties, and, second, to doament property appraisals. Use of properly designed
property record forms permits an organized and unibrm approach to amassing a property inventory.

Ratio, Assessment—See Assessment Ratio.

Ratio Study—A study of the relationship between apgised or assessed values and market values. Indices
of market values may be either sales (sales ratidugly) or independent “expert” appraisals (appraisal ratio
study). Of common interest in ratio studies are thdevel and uniformity of the appraisals or assessms. See
also Level of Appraisal and Level of Assessment.

RCN—Replacement cost new or reproduction cost new.
RCNLD—Replacement cost new less depreciation or repduction cost new less depreciation.

Real Estate—The physical parcel of land and all immpvements permanently attached. Compare Real
Property.

Real Property—Consists of the interests, benefitend rights inherent in the ownership of land plus aything
permanently attached to the land or legally defineds immovable; the bundle of rights with which owneship
of real estate is endowed. To the extent that “reaéstate” commonly includes land and any permanent
improvements, the two terms can be understood to va the same meaning. Also called “realty.”

Reappraisal—The mass appraisal of all property witin an assessment jurisdiction accomplished withinraat
the beginning of a reappraisal cycle (see below,rse 2). Also called revaluation or reassessment.



Reappraisal Cycle—(1) The period of time necessaffgpr a jurisdiction to have a complete reappraisal For

example, a cycle of five years occurs when one-fifof a jurisdiction is reappraised each year and alb when a
jurisdiction is reappraised all at once every fiveyears. (2) The maximum interval between reappraisal as
stated in laws.

Reassessment—(1) The relisting and revaluation ofl groperty, or all property of a given class, within an as-
sessment district by order of an authorized officeor body after a finding by such an officer or bodythat the
original assessment is too faulty for correction trough the usual procedures of review and equalizain. (2)
The revaluation of all real property by the regulady constituted assessing authorities, as distingtied from
assessment on the basis of valuations most or aflwhich were established in some prior year. Seesa Re-
valuation.

Reciprocal—The result obtained when 1 is divided by given number.

Reconciliation—The final step in the valuation proess wherein consideration is given to the relativirengths
and weaknesses of the three approaches to valueethature of the property appraised, and the quantit and
quality of available data in formation of an overal opinion of value (either a single point estimater a range of
value). Also termed “correlation” in some texts.

Regression Analysis—See Multiple Regression Analgsi

Reliability—The degree to which measures are freedm random error and therefore yield consistent resilts;
the extent to which a procedure yields consistenesults on repeated trials.

Replacement Cost; Replacement Cost New—The costclnding material, labor, and overhead, that would
be incurred in constructing an improvement having he same utility to its owner as a subject improvenr,
without necessarily reproducing exactly any particlar characteristics of the subject. The replacementost
concept implicitly eliminates all functional obsolscence from the value given; thus, only physical
depreciation and economic obsolescence need to lubtsacted to obtain replacement cost new less depre
ciation (RCNLD).

Replacement Cost New Less Depreciation (RCLD)— Irhe cost approach, replacement cost new less phydica
incurable depreciation.

Reproduction Cost; Reproduction Cost New—The costfaconstructing a new property, reasonably identical
(having the same characteristics) with the given mperty except for the absence of physical depreciah,

using the same materials, construction standardsesign, and quality of workmanship, computed on théasis
of prevailing prices and on the assumption of normlacompetency and normal conditions.

Residential Property—Property used for housing suchas single-family residences, duplexes, or apartmen
buildings.

Residual—The difference between an observed valuaéa predicted value for a dependent variable.

Residual Technique—A method of arriving at the unkrmwn value of a property component by subtracting
the known values of other components from a knownwerall value.

Revaluation—A reappraisal of property; especially acomplete reappraisal of real property after assessent
for one or more years on valuations most (or all) fowhich were established in some prior year. Compar
Reassessment and Reappraisal.

Review—(1) Consideration by a board of appeals, adard of equalization, a board of review, or a courtof
individual, property class, or district assessmentsvhether for the purpose of adding omitted taxableroperty,
removing exempt property, or equalizing the valuatns placed on listed property. (2) The act or proas of criti-
cally studying a report, such as an appraisal, pregred by another.

Sale, Arm’s-Length—A sale in the open market betweaetwo unrelated parties, each of whom is reason-apl
knowledgeable of market conditions and under no unge pressure to buy or sell.

Sale Price—See Price, Sale; Price, Adjusted Sale.



Sales Comparison Approach—One of three approaches walue, the sales comparison approach estimates
a property’s value (or some other characteristic, wch as its depreciation) by reference to comparable
sales.

Sales Data—(1) Information about the nature of tharansaction, the sale price, and the characteristi of a
property as of the date of sale. (2) The element$ information needed from each property for some prpose,
such as appraising properties by the direct saleomparison approach.

Sales File—A file of sales data.
Sales Ratio Study—A ratio study that uses sales s as proxies for market values.

Schedules—Tables, equations, or some other meanspoésenting the relationship between the values tfvo
or more variables that are functionally related. Fo example, cost schedules present the relationshitween
cost per square foot and living area for a number foquality classes, building heights, and other chacteris-
tics.

Single-Property Appraisal—Systematic appraisal of poperties one at a time.
Site—The location of a person, thing, or event.

Site Characteristics—(1) Characteristics of (and d& that describe) a particular property, especiallyland
size, shape, topography, drainage, and so on, aspoged to location and external economic forces.

Software—(1) Computer programs. (2) Those parts oA computer system that are not machinery or circus;
procedures and possibly documentation are includedlong with programs.

Special-Purpose Property—A property adapted for aisgle use.
Standard 6—SedJniform Standards of Professional Appraisal Practice.

Stratify—To divide, for purposes of analysis, a saple of observations into two or more subsets accarty to
some criterion or set of criteria.
Stratum, Strata (pl.)—A class or subset that resuft from stratification.

Subclass—A group of properties within a class, smiar than the class, usually (although not necessdy) de-
fined by stratification rather than by sampling.

Subject Property—The property being appraised.

Subjective—Having the quality of requiring judgmentin arriving at an appropriate answer of value of avari-
able (such as the quality class of a structure).

Three Approaches to Value—A convenient way to grouphe various methods of appraising a property. The
cost approach encompasses several methods for estting replacement cost new of an improvement less
depreciation plus land value. The sales comparisoapproach estimates values by comparison with simita
properties for which sales prices are known. The ntbods included in the income approach are based ahe
assumption that value equals the present worth ohe rights to future income.

Time-adjusted Sale Price—The price at which a prop#y sold, adjusted for the effects of price changese-
flected in the market between the date of sale arttie date of analysis.

Trending—Adjusting the values of a variable for theeffects of time. Usually used to refer to adjustnrés of
assessments intended to reflect the effects of milon and deflation and sometimes also, but not nessarily,
the effects of changes in the demand for microlodainal goods and services.

Trending Factor—A figure representing the increasen cost or selling price over a period of time. Trading
accounts for the relative difference in the valuefoa dollar between two periods.

Uniformity—The equality of the burden of taxation in the method of assessment.

Uniform Standards of Professional Appraisal Practice—Annual publication of the Appraisal Standards Boad
of The Appraisal Foundation: “These Standards dealvith the procedures to be followed in performing an



appraisal, appraisal review, or appraisal consultig service and the manner in which an appraisal, appisal
review, or appraisal consulting service is communated. ... Standard 6 establishes requirements fohé devel-
opment and reporting of mass appraisals of a univese of properties for ad valorem tax purposes or angther
intended use” (The Appraisal Foundation, AppraisalStandards Board 2002, Preamble, p. 6).

Unit of Comparison—A property as a whole or some saller measure of the size of the property used irhe
sales comparison approach to estimate a price penit.

Use Class—(1) A grouping of properties based on thause rather than, for example, their acreage or
construction. (2) One of the following classes ofrpperty: single-family residential, multifamily residential,
agricultural, commercial, industrial, vacant land, and institutional/exempt. (3) Any subclass refinema of the
above—for example, townhouse, detached single-fampjlcondominium, house on farm, and so on.

Use Value—(1) The value of property in a specificae. (2) Property entirely used for a specific purpge or use
that may entitle the property to be assessed at dffirent level than others in the jurisdiction. Examples of
properties that may be assessed at use value undbe statutes include agricultural land, timberland,and his-
torical sites.

USPAP—SedJniform Sandards of Professional Appraisal Practice

Valuation—(1) The process of estimating the value-market, investment, insured, or other properly defned
value—of a specific parcel or parcels of real estator of an item or items of personal property as o& given
date. (2) The process or business of appraising, afaking estimates of the value of something. The ke
usually required to be estimated is market value.

Valuation Date—The specific date as of which assesbvalues are set for purposes of property taxatiorThis
date may also be known as the “date of finality.” 8e also Assessment Date.

Valuation Model—A representation in words or in anequation that explains the relationship between vak
or estimated sale price and variables representinfactors of supply and demand.

Value—(1) The relationship between an object desiceand a potential owner; the characteristics of saaity,
utility, desirability, and transferability must be present for value to exist. (2) Value may also beedcribed as the
present worth of future benefits arising from the avnership of real or personal property. (3) The esthate
sought in a valuation. (4) Any number between posite infinity and negative infinity. See also MarketValue.

Variable—An item of observation that can assume vaous values, for example, square feet, sales prices
sales ratios. Variables are commonly described ugirmeasures of central tendency and dispersion.

Verify—To check the accuracy of something. For exaple, sales data may be verified by interviewing the
purchaser of the property, and data entries may beerified by check digits.
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Standard on Ratio Studies

Part 1. Guidance for Local Jurisdictions

This standard comprises two major parts. Part 1 foases on the needs of local assessors. Part 2 présen
guidelines for oversight agencies that use ratio wdies for equalization and appraisal performance
monitoring. The Definitions section explains the tens used in this standard. The appendixes presentany
technical issues in greater detail. More informatia on many topics addressed in this standard can Beund

in Property Appraisal and Assessment Administration(IAAO 1990, chapter 20) and in Gloudemans (1999,
chapter 5).

1. Scope

This part of the standard provides recommendation®n the design, preparation, interpretation, and usef
ratio studies for the real property quality assurarce operations of an assessor's office. Quality
assurance/control measures include data integrityeview, assessment level and uniformity analysis, én
computer-assisted mass appraisal (CAMA) system p@nfmance testing, among others.

Assessors may have the opportunity to utilize ratistudy information at a greater depth than oversigh
agencies. These internal studies can help improvepraisal methods or identify areas within the
jurisdiction that need attention. External ratio studies conducted by oversight agencies (Part 2) faemore
upon testing the assessor's past performance in ewf broad property categories.

2. Overview

For local jurisdictions, ratio study is used as a generic term for sales-based studiessigined to evaluate
appraisal performance. The term is used in preferete to the termas-assessment ratio study because use of
assessments can mask the true level of appraisaldaconfuse the measurement of appraisal uniformity ¥ven
the legal assessment level is other than 100 percehfair market value.

2.1 The Concepts of Market Value and Appraisal Accracy

Market value is the major focus of most mass appraal assignments. The major responsibility of assésg
officers is estimating the market value of properis based on legal requirements or accepted apprdisa
definitions. The viability of the property tax depends largely on the accuracy of such value estimateghe
accuracy of appraisals made for assessment purpodegherefore of concern, not only to assessors batso
to taxing authorities, property taxpayers, and eleed representatives. Appraisal accuracy refers tohe
degree to which properties are appraised at marketalue, as defined by professional standards (s&kossary
for Property Appraisal and Assessment [IAAO 1997]) and legal requirements. While a singlesale may provide
an indication of the market value of the property h question, it cannot form the basis for a ratio stdy, which
provides information about the market values of grops of properties. Dividing the appraised value byhe
sale price forms the ratios. The ratio can be multilied by 100 and expressed as a percentage.

Market value is a concept in economic theory and caot be observed directly. However, market valuesan
be represented in ratio studies by sales prices (mk&t prices) that have been confirmed, screened, dn
adjusted as necessary (see Appendix A, “Sales Valttbn Guidelines”). Sales prices provide the most
objective estimates of market values and under norat circumstances should provide good indicators of
market value.



2.2 Aspects of Appraisal Performance

There are two major aspects of appraisal accuracytevel and uniformity. Appraisal level refers to the
overall ratio of appraised values to market valuesLevel measurements provide information about the
degree to which goals or certain legal requirementare met. Uniformity refers to the degree to which
properties are appraised at equal percentages of mieet value.

2.3 Uses of Ratio Studies
Key uses of ratio studies are as follows:

« measurement and evaluation of the level and unifority of mass appraisal models
« internal quality assurance and identification of agpraisal priorities

« determination of whether administrative or statutory standards have been met

* determination of time trends

« adjustment of appraised values between reappraisals
Assessors, appeal boards, taxpayers, and taxing hatities can use ratio studies to evaluate the faiess of
funding distribution s, the merits of class action claims, or the degree discrimination (see Appendix F).
However, ratio study statistics cannot be used taifige the level of appraisal of anndividual parcel. Such
statistics can be used to adjust assessed valuesappealed properties to the common level.

2.4 Applicability

Local jurisdictions should use ratio studies as arpmary mass appraisal testing procedure and their rost

important performance analysis tool. The ratio stug can assist such jurisdictions in providing fair ad

equitable assessment of all property. Ratio studiggovide a means for testing and evaluating mass ppaisal

valuation models to ensure that value estimates meattainable standards of accuracy; sedJniform

Standards of Professonal Appraisal Practice (USPAP) Standard Rule 6-6 (Appraisal Foundation 2010-
2011). Ratio study reports are typically included a part of the written documentation used to commugiate

results of a mass appraisal and to comply witistandard Rule 6-7(b). Ratio studies also play an important
role in judging whether constitutional uniformity r equirements are met. Compliance with state or prowvicial

performance standards should be verified by the @t jurisdiction before value notices are sent to mperty

owners.

3. Steps in Ratio Studies
Ratio studies generally involve the seven basic ptelisted below.

1. define the purpose, scope and objectives
design

stratification

collection and preparation of market data
matching of appraisal and market data

statistical analysis

N oo g s~ w DN

evaluation and use of results

3.1 Definition of the Purpose, Scope, and Objectige

The first step in any ratio study is to determine ad state clearly the reasons for the study. This acial step
of identifying the purpose of the study determineshe specific goals, scope, content, depth, and recpd
flexibility.



3.2 Design

In the design of the study the assessor must considthe quantity of sale data and the resources
available for con-ducting the ratio study. Althoughabsolute accuracy cannot be ensured, all reasonabl
cost-effective steps should be taken to maximizeliagbility.

The assessor should identify the following factors:

« the groups or classes of properties to be included the study
« important legal, physical, and economic characterigcs of the properties selected for study

« the quantity and quality of data available
« the values being tested and sales period being used

« available resources, such as the number and expes#i of staff, computer hardware and software
applications, and additional limiting conditions

3.2.1 Level of Sophistication and Detail
A basic design principle is to keep the study asmsple as possible while consistent with its purpos®atio
studies are not all alike and should be tailored tan intended use.

Data analysis has been made easier through computaation. Although every study does not require the
same level of statistical detail, each ratio studghould include measures of appraisal level, apprab
uniformity, and statistical reliability. Graphs, charts, or other pictorial representations can be udel tools for
showing distributions and patterns in the data. Thee is no model ratio study design that can serve lal
jurisdictions or all situations equally well. Informed, reasoned judgment and common sense are require
the design of ratio studies.

3.2.2 Sampling

A ratio study is a form of applied statistics, becase the analyst draws conclusions about the appraisof
the population (the entire jurisdiction) of properties based only on those that have sold during a giv
time period. The sales ratios constitute the samplénat will be used to draw conclusions or inference
about the population.

To determine the accuracy of appraisals with absote certainty, it would be necessary for all propelies in
the population to have been sold in arm’s-length,pen-market transfers near the appraisal date. Sincthis is
not possible, ratio studies must use samples andadv inferences or conclusions about the populatiorrdm
these samples.

The number of parcels in the population (the jurisdction or stratum) is not an important determinant of a
statistically valid and reliable sample.

3.2.2.1 Limitations of Sale Samples
Users of sales ratio studies should be aware of tHellow-ing cautions associated with use of sale
samples:

« Sales are not “randomly selected” from the populabtin, in the strict technical sense (see section 4.5,
Sample Representativeness).

« Value-related characteristics of a sale sample mayot represent all the value-related characteristics
of the population.

 Adjustments to sale prices may be difficult to supprt or may be subjective.



3.2.2.2 Data Accuracy and | ntegrity

The findings of a ratio study can only be as accuta as the

data used in the study. Personnel involved in coliéng, screening, and adjusting sales data or makin
appraisals should be familiar with real estate cormyance practices in their region. They also shoulbe
proficient in the principles and practices of realestate appraisal and understand local market condiins.

Accuracy and integrity of data entered into or trarsferred through computer systems must be ensured.eBign
of computer programs should make it easy to verifgata accuracy. Query tools should be accessibleusers, so
that data can be verified easily. Methods for chedhg the accuracy of assigned strata (such as schatidtrict,
city, neighborhood, and category) as well as of &ssed or appraised value, sale price, parcel ideigr, and
other fields must be established to reduce thesednther non-sampling errors.

3.3 Stratification

Stratification divides all the properties within the scope of the study into two or more groups or sita.
Stratification facilitates a more complete and detded picture of appraisal performance and can
enhance sample representativeness.

Each type of property subject to a distinct level b assessment could constitute a stratum. Other
property groups, such as neighborhoods and age arsize ranges, could constitute additional strata.

When the purpose of the study is to evaluate apprsal quality, flexibility in stratification is essertial. The
general goal is to identify areas in which the assement levels are too low or lack uniformity and poperty
groups for which additional reappraisal work may berequired. In such cases, it also is highly desirdd to
stratify on the basis of more than one characterigt simultaneously.

Stratification can help identify differences in lewel of appraisal between property groups. In large
jurisdictions, stratification by geographic areas § generally more appropriate for residential propeties,
while stratification of commercial properties by ether geographic area or property subtypes (e.qg., fite,
retail, and warehouse/industrial) can be more effdive.

3.4 Collection and Preparation of Market Data

The reliability of a ratio study depends in part onhow well the sales used in the study reflect markealues.

The underlying principle for review of sales data $ to optimize the sample size, but at the same tinte

exclude sales that provide invalid indicators of miket value. A ratio study sample with fewer than fie sales
tends to have exceptionally poor reliability and isiot very useful.

3.5 Matching of Appraisal and Market Data

The physical and legal characteristics of each pragty used in the ratio study must be the same as wh
sold. This implies two essential steps. First, theppraiser must ascertain whether the property
descriptions match. If a parcel is split between th appraisal date and the sale date, a sale of anfyits
parts should not be used in the ratio study.

Second, the appraiser must ascertain whether the pperty rights transferred, the permitted use, and he
physical characteristics of the property on the dat of assessment are the same as those on the datale.
If the physical characteristics of the property hae changed since the last appraisal, adjustments mdne
necessary before including the property in a raticstudy. Properties with significant differences in hese
factors should be excluded from the ratio study.

When statutory constraints are imposed on appraisaimethods, the resulting assessment may be less than
market value. In such cases a sales ratio study mawpt provide use-ful performance information. Constaints
typically apply to land that qualifies for agricultural use value, subsidized housing, mineral land,nd
timberland.



Sales may include property of a type other than théype for which the ratio study analysis is intende.
However, sales including more than minimal values fosecondary categories are unlikely to be
representative, even with adjustment.

For example, a property that is predominantly commecial may include residential components. This sale
can be included as representative of the commerciaategory. In this case, the numerator in the ratio
calculation would be the total appraised value indding the value of both the commercial and resideil
components.

In a second example, for a ratio study of vacant tad, the numerator in the ratio should reflect onlythe
appraised value of the land. The sale price shoulthe adjusted for the contributory value of the
improvements or the sample should be excluded froffiarther analysis.

3.6 Statistical Analysis

After a ratio is computed for each parcel in the sidy, measures of appraisal level, uniformity, andeliability
for the entire jurisdiction and each group or stratum should be computed. The sample also could underg
exploratory data analysis to reveal patterns or feres of the data (Hoaglin, Mosteller, and Tukey 183).

3.7 Evaluation and Use of Results

A properly designed ratio study is a powerful toofor analyzing appraisal performance, evaluating CANA
system models, and suggesting strategies for impmmwent. A ratio study also can identify weaknesses i
appraisal system performance. Unexpected study reksimay indicate a need to respecify or recalibratan
appraisal model

or to reevaluate the data elements used in the valtion process. However, users of ratio studies shiou
recognize the inherent limitations of this tool, agollows:

1. A ratio study cannot provide perfect information about appraisal performance. Lack of sufficient
sales or overrepresentation of one geographic area type of property can distort results.

2. Ratio study validity requires that sold and unsoldparcels be appraised at the same level and in the
same manner. Violation of this condition seriouslyindermines the validity of the study.

3. Findings should be used only in ways that are corséent with the intended use(s) for which the
study was designed.

4. Ratio study data are subject to statistical samplig errors and other processing (nonsampling)
errors (see Lessler and Kalsbeek), but these limitians do not invalidate their use for informed
decision-making.

4. Timing and Sample Selection
4.1 Data Requirements and Availability

The availability of data influences the design oftte study and can call for revisions in the objectiss of the
study, limit the usefulness of the calculated statiics, or both.

4.1.1 Nature of the Population

The type of properties, market conditions, and compsition of the population in terms of age, size, anvalue
range are essential to the proper design of the sty and interpretation of the results. Very large poperties
that rarely sell (e.g., a large power plant) can benored in a ratio study designed to evaluate lotappraisal
performance.



4.1.2 Assessment Information

Appraised values are the numerators in the ratios sed in a ratio study. Information about appraisal
dates, legal requirements concerning reappraisalthe dates on which the appraisals were originallyet,
and the period they remained in effect is requiredor establishing the date of analysis.

4.1.3 Indicators of Market Value
Sale price, as an indicator of market value, is thelenominator in the calculation of the ratio. Spedic
information about the date, amount, terms, and conitions of a sale is required for proper analysis.

4.1.4 Property Characteristics

Information on property characteristics is crucial for determining whether property that was assessets
essentially the same as what was sold. Data for haold and unsold properties should be current, relvant,
and collected in a consistent manner.

4.2 Frequency of Ratio Studies

The purpose of a ratio study dictates how often should be conducted. Regardless of the reappraisajcle,
ratio studies made by assessors should be conductadleast annually. This frequency enables potentia
problems to be recognized and corrected before théyecome serious.

When there is a revaluation, assessors should cormttuat least four ratio studies to establish the
following:

1. a baseline of current appraisal performance
2. preliminary values so that any major deficiency carbe corrected
3. values used in assessment notices sent to taxpayers

4. final values after completion of the first, informd phase of the appeals process

The final study can be used in planning for the fébwing year. In addition, ratio studies can be condcted as
needed to evaluate appraisal procedures, investigata discrimination complaint, or answer a specific
guestion.

4.3 Date of Analysis

The date of analysis depends on the purpose of tlseudy, but generally is the assessment date of thee
year being studied, which can be the current, theext, or a past year. The assessment date of the hax
year should be used when the purpose of the studyto evaluate preliminary values in a reappraisal.

4.4 Period from Which Sales Are Drawn

This period depends on the purpose of the study anoh sales activity. In general, the period shouldéas
short as possible and, ideally, no more than one ae A longer period may be required to produce a
representative sample for some strata within a jusdiction.

To develop an adequate sample size, the sales ugedatio studies can span a period of as long asvé
years provided there have been no significant ecomic shifts or changes to property characteristics ad
sales prices have been adjusted for time as necaysa

4.5 Sample Representativeness
In general, a ratio study is valid to the extent tht the sample is sufficientlyrepresentative of the
population.



The distribution of ratios in the population cannot be ascertained directly and appraisal accuracy can
vary from property to property. By definition, a ratio study sample would be representative when the
distribution of ratios of properties in the samplereflects the distribution of ratios of properties n the
population. Representativeness

is improved when the sample proportionately reflecd major property characteristics present in the
population of sold and unsold properties. As longssold and unsold parcels are appraised in the same
manner and the sample is otherwise representativetatistics calculated in a sales ratio study can héesed
to infer appraisal performance for unsold parcels.

However, if parcels that sell are selectively reappised based on their sale prices and if such paiseare in the
ratio study, uniformity inferences will not be accuate (appraisals appear more uniform than they are)In this
situation, measures of appraisal level also will nde supportable unless similar unsold parcels arappraised
by a model that produces the same overall percentagf market value (appraisal level) as on the partsthat
sold (see Appendix

D, "Sales Chasing Detection Techniques”). Assessingfficials must incorporate a quality control
program; including checks and audits of the data,d ensure that sold and unsold parcels are appraised
at the same level.

Operationally, representativeness is improved whethe following occur:

1. Appraisal procedures used to value the sample parlseare similar to procedures used to value the
corresponding population

2. Accuracy of recorded property characteristics datefor sold property does not differ substantially
from that of unsold property,

3. Sample properties are not unduly concentrated in géain areas or types of property whose
appraisal levels differ from the general level of ppraisal in the population

4. Sale prices provide valid indicators of market vale.

The first requirement generally is met unless sampt parcels are valued or updated differently from on-
sampled parcels, or unless appraisals of sample gals were done at a different time than appraisalsf non-
sampled parcels. For example, it is unlikely thathe sample is representative of unsold parcels whehe
sample consists mostly of new construction, firsirhe sales of improved properties, condominium
conversions, or newly platted lots.

The second requirement is met only if value-relategroperty characteristics are updated uniformly for all
property in a class as opposed to being updated gnilipon sale.

The third requirement relates to the extent to whit appraisal performance for the sample reflects
appraisal performance for the population.

The fourth requirement generally is met when the das to be used in the sample are properly screened,
adjusted if necessary, and validated.

4.6 Acquisition and Validation of Sales Data

Sales data are important in ratio studies and playa crucial role in any credible and efficient mass
appraisal system. In some instances, it may be nesary to make adjustments to sales prices so theyea
more representative of the market. When there is nme than one sale of the same property during a styd
period, only one of the transactions should be used the ratio study. For guidelines on sales validan see
Appendix A.



5. Ratio Study Statistics and Analyses
Once data have been properly collected, reviewedssembled, and adjusted, outlier handling and statisal
analysis can begin. This process involves the foliing steps.

1. A ratio should be calculated for each observatiomithe sample by dividing the appraised (or
assessed) value by the sale price.

2. Graphs and exhibits can be developed that show thtistribution of the ratios.

3. Exploratory data analysis, including outlier labeling/identification, and tests of the hypotheses
of normality may be conducted.

4. Ratio study statistics of both appraisal level andiniformity should be calculated.
5. Reliability measures should be calculated.

An example of a ratio study statistical analysis ngort is given in table 1-1.

5.1 Data Displays

Displays or exhibits that provide a profile or picure of ratio study data are useful for illustrating general
patterns and trends, particularly to nonstatisticians. The particular form of the displays, as well ashe data
used (e.g., sales prices, sales ratios, and progecharacteristics) depends on the purposes of thericular
display. Types of displays useful in ratio studieare arrays, frequency distributions, histograms, pbts, and
maps (Gloudemans 1999).

Graphic displays can be used to
« indicate whether a sample is sufficiently represeative of the properties in a stratum

« indicate the degree of nonnormality in the distribdion of ratios

« depict the overall level of appraisal

« depict the degree of uniformity

« depict the degree of value bias (regressivity or pgressivity)

« compare the level of appraisal or degree of unifority among strata
» detect outlier ratios



Table 1-1. Example of Ratio Study Statistical Analy  sis Data Analyzed

Rank of ratio Sale Price  Ratio (AV/SP)
Appraised (%)
1 48,000 138,000 0.348
2 28,800 59,250 0.486
3 78,400 157,500 0.498
4 39,840 74,400 0.535
5 68,160 114,900 0.593
6 94,400 159,000 0.594
7 67,200 111,900 0.601
8 56,960 93,000 0.612
9 87,200 138,720 0.629
10 38,240 59,700 0.641
11 96,320 146,400 0.658
12 67,680 99,000 0.684
13 32,960 47,400 0.695
14 50,560 70,500 0.717
15 61,360 78,000 0.787
16 47,360 60,000 0.789
17 58,080 69,000 0.842
18 47,040 55,500 0.848
19 136,000 154,500 0.880
20 103,200 109,500 0.942
21 59,040 60,000 0.984
22 168,000 168,000 1.000
23 128,000 124,500 1.028
24 132,000 127,500 1.035
25 160,000 150,000 1.067
26 160,000 141,000 1.135
27 200,000 171,900 1.163
28 184,000 157,500 1.168
29 160,000 129,600 1.235
30 157,200 126,000 1.248
31 99,200 77,700 1.277
32 200,000 153,000 1.307
33 64,000 48,750 1.313
34 192,000 144,000 1.333
35 190,400 141,000 1.350
36 65,440 48,000 1.363

Note: Due to rounding, totals may not add to match those on following table, which reports results of
statistical analysis of above data.

Results of statistical analysis

Statistic Result
Number of observations in 36

Total appraised value $3,627,04
Total sale price $3,964,62
Average appraised value $100,751
Average sale price $110,128
Mean ratio 0.900
Median ratio 0.864
Weighted mean ratio 0.915

Price-related differential (PRD) 0.98
Coefficient of dispersion (COD) 29.8%
95% median two-tailed confidence interval (0.684, 1.067) 95% weighted mean two-tailed confidence
(0.806, 1.024) interval
Normal distribution of ratios (0.05 level of Reject — D'Agostino significance)
Pearson K &
Shapiro-Wilk W



Date of analysis 9/99/9999
Category or class being analyzed Residential

« identify specific opportunities to improve mass appaisal performance

« track performance measures over time

5.2 Outlier Ratios

Outlier ratios are very low or high ratios as compaed with other ratios in the sample. The validity @ ratio
study statistics used to make inferences about polation parameters could be compromised by the presee
of outliers that distort the statistics computed fom the sample. One extreme outlier can have a conotling
influence over some statistical measures. Howevespme statistical measures, such as the median ratare
resistant to the influence of outliers and trimming would not be required. Although the coefficient of
dispersion (COD) is affected by extreme ratios, it affected to a lesser extent than the coefficieof variation
(COV) and the mean. The price-related differentialPRD) and weighted mean are sensitive to sales witligh
prices even if the ratios on higher priced sales dwt appear unusual relative to other sales.

Ouitlier ratios can result from any of the following
1. an erroneous sale price

a nonmarket sale
unusual market variability
a mismatch between the property sold and the propéy appraised

an error in the appraisal of an individual parcel

o gk~ w D

an error in the appraisal of a subgroup of parcels

7. any of a variety of transcription or data handling errors
In preparing any ratio study, outliers should be
1. identified

2. scrutinized to validate the information and correcterrors

3. trimmed if necessary to improve sample representateness
For guidelines on outlier identification and trimming, see Appendix B, “Outlier Trimming Guidelines.”

5.3 Measures of Appraisal Level

Estimates of appraisal level are based on measurekcentral tendency. They should be calculated fazach
stratum and for such aggregations of strata as male appropriate. Several common measures of appraisa
level (central tendency) should be calculated in t@ studies, including the median ratio, mean ratip and
weighted mean ratio. When one of these measurescalculated on the data in a sample, the result ispoint
estimate, which is accurate for the sample but isnty one indicator of the level of appraisal in the
population. Confidence intervals around the measuie of level provide indicators of the reliability ofthe
sample statistics as predictors of the overall lel/ef appraisal of the population. Note that noncomfance
with appraisal level standards cannot be determinedvithout the use of confidence intervals or hypothgs
tests.

5.3.1 Median
The median ratio is the middle ratio when the ratis are arrayed in order of magnitude. If there is areven
number of ratios, the median is the average of thevo middle ratios.



The median always divides the data into two equalgnts and is less affected by extreme ratios than ¢hother
measures of central tendency. Because of these pedjes, the median is the generally preferred measa of
central tendency for evaluating overall appraisalével, determining reappraisal priorities, or evaluding the need
for a reappraisal.

5.3.2 Arithmetic Mean

The arithmetic mean (aka mean or average) ratio ithe average of the ratios. It is calculated by sumimg
the ratios and dividing by the number of ratios. Ina normal distribution the mean equals the medianin a
distribution skewed to the right (typical of ratio study data), the mean is greater than the median.He
mean is affected more by extreme ratios than the rdan.

5.3.3 Weighted Mean

The weighted mean ratio is the value-weighted avege of the ratios in which the weights are
proportional to the sales prices. The weighted meaalso is the ratio of the average assessed valuehe
average sales price value. The weighted mean givegual weight to each dollar of value in the sample,
whereas the median and mean give equal weight to amparcel. The weighted mean is an important
statistic in its own right and also is used in comuting the PRD, a measure of uniformity between high
and low-value properties

The weighted mean also can be calculated by (1) somimg the appraised values, (2) summing the salesiges,
and (3) dividing the first result by the second. Tk weighted mean also is called ttaggregate ratio.

5.3.4 Contrasting Measures of Appraisal Leve

Because it gives equal weight to each ratio andusaffected by extreme ratios, the median is the pferred
measure of central tendency for evaluating appraidgerformance. Although the mean ratio is also a pael-
based measure, it can be affected appreciably byteame ratios and can be relied upon only if the sapie is
of adequate size and contains few outliers.

5.4 Measures of Variability

Measures of dispersion or variability relate to theuniformity of the ratios and should be calculatedor
each stratum in the study. In general, the smallethe measure, the better the uniformity, but extremby
low measures can signal one of the following

acceptable causes
« extremely homogeneous properties

« very stable markets unacceptable causes
« lack of quality control

« calculation errors
 poor sample representativeness

« sales chasing

Note that as market activity changes or as the congxity of properties increases, the measures of
variability usually increase, even though appraisaprocedures may be equally valid.



5.4.1 Coefficient of Dispersion

The most generally useful measure of variability oruniformity is the COD. The COD measures the
average percentage deviation of the ratios from thenedian ratio and is calculated by the following
steps:

1. subtract the median from each ratio
take the absolute value of the calculated differems
sum the absolute differences

divide by the number of ratios to obtainthe average absolute deviation

o~ WD

divide by the median

6. multiply by 100

The COD has the desirable feature that its interpration doesnot depend on the assumption that the
ratios are normally distributed. In general, more tan half the ratios fall within one COD of the medan.
The COD should not be calculated about the mean rat

5.4.2 Other Measuresof Variability

Other useful measures of variability or the distrikution of ratio study data are as follows:
* range
« percentiles
* quartiles
« interquartile range
» median absolute deviation (MAD)

» median percent deviation

« coefficient of concentration

« standard deviation

« coefficient of variation (COV)

» weighted coefficient of dispersion

 weighted coefficient of variation

SeeProperty Appraisal and Assessment Administration (IAAO 1990, chapter 20) and Gloudemans (1999,
chapter 5) for further discussion on these statistal measures.

Note that the typical percentage error is not the OD, but is expressed by the median percentage detitm
statistic. Also, it is the interquartile range, notthe COD, that brackets the middle 50 percent of th
assessment ratios.

5.5 Measures of Reliability

Reliability, in a statistical sense, concerns theegree of confidence that can be placed in a calctdd statistic
for a sample. (For example, how precisely does tlsample median ratio approximate the population medin
appraisal ratio?) The primary measure of importanceto the local assessor is the confidence intervah
confidence interval consists of two numbers (uppeand lower limits) that bracket a calculated measureof
central tendency for the sample; there is a speddil degree of confidence that the calculated uppend lower
limits bracket the true measure of central tendencyfor the population. See Appendix 204 inProperty



Appraisal and Assessment Administration (IAAO 1990) and Appendix C for guidelines on calcwdting small-
sample confidence intervals.

New computer-intensive statistical methods, such dke “bootstrap” (Efron and Tibshirani 1993), now
enable the development of confidence interval estiies for any statistic of interest, including meases
of level and uniformity.

Measures of reliability explicitly take into accourt the errors inherent in a sampling process. In gesral,
these measures are tighter (better) when samplesearelatively large and the uniformity of ratios is
relatively good.

Measures of reliability indicate whether there is adesired degree of confidence that a given level gppraisal
has nat been achieved. This does not mean that an appraisehould tolerate measures of central tendency
that fail to meet goals whenever measures of relidlly are wide due to small samples, poor uniformiy, or
both. Such cases require either additional data forproper analysis or alternative action, such as a
reappraisal, if poor uniformity is the cause. Suctcorrection might include reappraisal, trending of srata,
and respecifying or recalibrating mass appraisal mdels (see section 9 in this part for a discussiori @tio
study standards).

5.6 Vertical Inequities

The measures of variability discussed in sectionbrelate to “horizontal,” or random, dispersion amag

the ratios in a stratum, regardless of the value oindividual parcels. Another form of inequity can be

systematic differences in the appraisal of low- andhigh-value properties, termed “vertical” inequities.

When low-value properties are appraised at greatempercentages of market value than high-value
properties, assessmentegressivity is indicated. When low-value properties are appraisd at smaller

percentages of market value than high-value propeis, assessmenirogressivity is the result. Appraisals

made for tax purposes of course should be neitheegressive nor progressive.

An index statistic for measuring vertical equity isthe PRD, which is calculated by dividing the meamatio by
the weighted mean ratio. This statistic should belase to 1.00. Measures considerably above 1.00 tetmd
indicate assessment regressivity; measures belovd.suggest assessment progressivity. When samples a
small or the weighted mean is heavily influenced bgeveral extreme sales prices, the PRD may not be a
sufficiently reliable measure of vertical inequities. A scatter plot of ratios versus appraised valuex sale prices
is a useful diagnostic tool. A downward (or upward)trend to the data indicates systematic regressivit(or
progressivity). Assuming repre-sentativeness, higPRDs generally indicate low appraisals on high-pried
properties. If not sufficiently representative, exteme sales prices can be excluded in calculation tife PRD.
Similarly, when samples are very large, the PRD malye too insensitive to show small pockets in whithere is
significant vertical inequity. Standards for evaluding the PRD are given in section 9.2.7 in this parln addition,
more powerful statistical tests for vertical inequiies are available and should be employed to deteme the
significance of the indication provided by the PROsee section 5.7 in this part and Twark, Everly an@Downing
[1989)).

When these tests show vertical inequities, such mpgties should be addressed through reappraisal or
other corrective actions. In some cases, additionatratification can help isolate the problem. Meastes of
level computed for value strata should not be compad as a way of determining vertical inequity becase
of a boundary effect that is most pronounced in thdighest and lowest strata (Schultz 1996).

5.7 Tests of Hypotheses

An appropriate test should be used whenever the ppose of a ratio study is implicitly or explicitly to test a
hypothesis. A hypothesis is essentially a tentativenswer to a question, such as, Are residential and
commercial properties appraised at equal percentageof market value? A test is a statistical means of
deciding whether the answer “yes” to such a questiocan be rejected at a given level of confidencen this
case, if the test leads to the conclusion that resintial and commercial properties are not appraisedt



equal percentages of market value, some sort of cective action on the part of assessing officialsi
clearly indicated.

Tests are available to determine whether the
« level of appraisal of a stratum fails to meet an ¢ablished standard

« meaningful differences exist in the level of appraial between two or more strata

« high-value properties are appraised at a differenpercentage of market value than low-value
properties
Appropriate tests are listed in table 1-2 and discssed in Gloudemans (1999 roperty Appraisal and
Assessment Administration (IAAO 1990), andImproving Real Property Assessment (IAAO 1978, 137-54).

5.8 The Normal Distribution

Many conventional statistical methods assume the isgle data conform to the shape of a bell curve, kwen
as the normal (or Gaussian) distribution. Performarce measures based on the mean or standard deviation
can be misleading if the study sample does not mettte assumption of normality. As a first step in tle
analysis, the distribution of sample ratios shouldhe examined to reveal the shape of the data and wwer any
unusual features. Although ratio study samples tygially do not conform to the normal distribution,
graphical techniques and numerical tests can be u$¢o explore the data thoroughly. Traditional choies are
the binomial, chi-square, and Lilliefors tests. Newr and more powerful procedures are the Shapiro-WK W,
the D'Agostino-Pearsork?, and the Anderson-DarlingAztests (D'Agostino and Stephens 1986).

5.9 Parametric and Distribution-Free (Non-para metic) Statistics

For every problem that might be solved by using stastics, there is usually more than one measure aest.
These measures and tests can be divided into twodad categories: parametric and distribution-free
(nonparametric). Parametric statistics assume the gpulation data conform to a known family of
probability distributions (such as the normal distribution). When the mean, weighted mean, and standdr
deviation are used in this context, they tend to beore meaningful. Distribution-free statistics makeless re-
strictive assumptions and do not require knowledgeabout the shape of the underlying population
distribution. Given similar distribution of ratios in the underlying populations, distribution free tests, such
as the Mann-Whitney test, can determine the likelibod that the level of assessment of property groups
differ (Hart 2001). Distribution-free statistics are the median and the COD.

6. Sample Size
6.1 Importance of Sample Size

There is a general relationship between statisticateliability and the number of observations in a
sample. The larger the sample size, the greater theliability.

6.2 Adequacy of a Given Sample Size

The adequacy of a given sample size can be evaluhlyy computing measures of reliability. If the conflence
interval is sufficiently narrow, the sample is large enough. If the confidence interval is too widehe assessor
must either accept less precision or enlarge thersale, if possible.

6.3 Required Sample Size

Formulas are available to compute the minimum sampl size necessary to produce selected margins ofcerat a
specified level of confidence. Such formulas depemtucially on the estimated variability of the ratios (Cochran
1977).



Table 1-2. Tests of Hypotheses

Null

Nonparametric Test

Parametric Test

1. Ratios are normally distributed.

Shapiro-Wilk \W test
D’Agostino-Pearson K>
test Anderson-Darling
A? test Lillifores Test

N/A

2. The level of appraisal meets legal Binomial test t-test

3. Two property groups are appraised Mann-Whitney test t-test
at equal percentages of market

4. Three or more property groups are Kruskal-Wallis test Analysis of
appraised at equal percentages of Variance

5. Low- or high-value properties are Spearman Rank test Correlation or
appraised at equal percentages of regression

6. Sold and unsold parcels are treated Mann-Whitney test t-test

6.4 Remedies for Inadequate Samples

Small samples should be enlarged if the assessorsies to increase the reliability of statistical masures.
Inadequate sample sizes are typically indicated bynacceptably wide confidence intervals. The followig

alternatives should be considered:

1. Redtratification. If levels of appraisal are similar or propertiesare homogenous, broader strata
containing larger samples can be created by combimj existing strata or by stratifying on a

different basis.

. Extending the period from which sales are drawn. This is often the most practical and effective
approach. Sales from prior years can be used; howek; adjusting the sale price for time may
be necessary and significant property characterists must not change.

. Enlarging the sample by validating previoudly rejected sales. Sales previously excluded from the
analysis, because it was not administratively expeght to confirm them or to make adjustments,
can be reevaluated.

. Imputing appraisal performance. Ratio study statistics for strata with no or fewsales can
sometimes be imputed from the results obtained fasther strata. These strata should be as similar
as possible. Procedures and techniques used to apige properties in the strata also should be
similar.

6.5 Other Sample Size-Related RepresentativenessoBlems

Sales from areas or substrata in which the numberfeales is disproportionately large can distort rab study
results by weighting level and uniformity indicators toward whatever conditions exist in the overrepreented
area. To alleviate this problem and create betterapresentativeness, large samples can be further atified

by

« randomly selecting sales to be removed

« isolating the overrepresented groups into substrata

« redefining the time period for the overrepresentedyroups

« weighting the data



7. Reconciliation of Ratio Study Performance Measur  es

An important objective of a ratio study conducted ly a local jurisdiction is the evaluation of model
performance. This is a USPAP requirement in the reanciliation of a mass appraisal. Assessing officaimust
incorporate a quality control program, including checks and audits of the data, to ensure that sold drunsold
parcels are appraised at the same level. This alsequires characteristic data for both sold and unsil

properties to be current, appropriate, relevant, aml collected in a consistent manner.

8. Presentation of Findings, Documentation, and Tra  ining

The findings of a ratio study should be sufficienit detailed and documented to meet the needs of thsers of
the study. Documentation for internal ratio studiescan be less detailed than for reports prepared foexternal
uses. The following documentation should be providein conjunction with any published ratio study.

8.1 Text

A brief text describing the purpose and the methodsused should accompany a ratio study. This
information can be incorporated in the report of the findings or be contained in a separate memorandum
The text should contain the statistics presented dnoutline the major procedural steps in completinghe
study. The text also should describe any rules faliminating sales or extreme ratios and acknowledgeny
significant limitations in the data.

8.2 Exhibits
The body of the ratio study report should include ér each stratum the statistical results intended tde
used for decision-making purposes. All reports shdd contain the following information:

- date and tax year of the appraisals being evaluated

* number of parcels in each stratum

* number of sales

« number of sales trimmed from the study

« measures of central tendency (appraisal level)

» measures of uniformity (variability) and price-related biases

« confidence interval (measures of reliability) abouthe measures of central tendency

« summary of adjustments made to sales prices

In addition, there should be a description of theteps taken to ensure that sold and unsold propertewere
valued and described consistently. If the sold andinsold properties were not treated identically, the
documentation should characterize the differencesistovered between them.

8.3 Analyses and Conclusions
An objective statement of the results of the ratistudy should be prepared. If the study is one in aeries,
a comparison of the results with those of previoustudies can be helpful.

8.4 Documentation

Ratio study procedures should be documented thoroidy. This documentation should take three forms.
First, a general guideline should explain the desigof the study. This guideline should be updated vémever
procedures are changed. Second, all software apmions should be documented so that the program lag
can be reviewed and modified as needed. Third, aerss manual should explain how to execute the studyr

run the software.



8.5 Training and Education

The effectiveness of ratio studies can be improvetrough education and training. Assessment supenass
should conduct seminars or workshops for the appraal staff to explain how to interpret reports, howratio
studies can be used to improve appraisal performaig and how the results will be used in-house.

9. Ratio Study Standards

Each local jurisdiction should have ratio study peformance standards. Local standards should be comssent
with state or provincial standards. The standards wmmarized in table 1-3 are suggested for jurisdictins in
which current market value is the legal basis for ssessment. In general, when these standards or athecal
standards are not met, reappraisal or other corredie measures should be taken.

All standards recommended in this section are predated on the assumption that steps have been takem
maximize representativeness and validity in the uretlying ratio study.

9.1 Level of Appraisal

In analyzing appraisal level, ratio studies attemptto measure statistically how close appraisals ar®
market

value (or to a required statutory constraint that @n be expressed as a percentage of market value) an
overall basis. While the theoretically desired leveof appraisal is 1.00, an appraisal level betweeti90 and
1.10 is considered acceptable for any class of pemy. However, each class of property must be withi5
percent of the overall level of appraisal of the jtisdiction (see Section 9.2.1 in this part). Bothriteria must
be met. By themselves, the calculated measures ehtal tendency provide only an indication, not pref, of
whether the level meets the appropriate goal. Comfence intervals and statistical tests should be wubdo
determine whether it can be reasonably concluded &t appraisal level differs from the established gdan a
particular instance. Additionally, when uniformity measures show considerable variation between ratios
level measurements may be less meaningful.

9.1.1 Purpose of Level-of-Appraisal Standard

Jurisdictions that follow the IAAO recommendation d annual revaluations (Standard on Property Tax Policy
[IAAO 2010] and Standard on Mass Appraisal of Real Property [IAAO 2008]) and comply with USPAP
standard rules should be able to develop mass appsal models that maintain an overall ratio level ofL00
percent (or very near thereto). However, the locahssessor may be compelled to follow reappraisal ¢gs
defined by a legal authority or public policy thatcan extend beyond one year. During extended cycléwe
influence of inflation or deflation can shift the averall ratio.

The purpose of a performance standard that allowseasonable variation from 100 percent of market
value is to recognize uncontrollable sampling errorand the limiting conditions that may constrain the
degree of accuracy that is possible and cost-effa@ within an assessment jurisdiction. Further, the
effect of performance standards on local assessonsust be considered in light of public policy and
resources available.

Table 1-3. Ratio Study Uniformity Standards indicat  ing acceptable general quality*

Type of property—General Type of property—Specific COD Range**

Single-family residential Newer or more homogeneous areas 5.0 to 10.0

(induding residential

Single-family residential Older or more heterogeneous areas 5.0 to 15.0

Other residential Rural, seasonal, recreational, 5.0 to 20.0
manufactured housing, 2—4 unit

Income-producing properties | Larger areas represented by large 5.0 to 15.0




Income-producing properties

Smaller areas represented by smaller

5.0 to 20.0

Vacant land

5.0 to 25.0

Other real and personal

Varies with local conditions

These types of property are provided for guidance o
* Appraisal level for each type of property shown s
standards are

required.

PRD's for each type of property should be between 0
PRD standards are not absolute and may be less mean
in prices

exist. In such cases, statistical tests of vertical equity hypotheses should be substituted (see table 1-2).
** CODs lower than 5.0 may indicate sales chasing 0 r non-representative samples.

nly and may not represent jurisdictional requiremen ts.
hould be between 0.90 and 1.10, unless stricter loc  al

.98 and 1.03 to demonstrate vertical equity.
ingful when samples are small or when wide variatio n

9.1.2 Confidence I ntervalsin Conjunction with Performance Standards

The purpose of confidence intervals and similar stistical tests is to determine whether it can be
reasonably concluded that the appraisal level diffis from the established performance standard in a
particular instance. A conclusion of noncompliancerequires a high degree of confidence; thus, a 90
percent (two-tailed) or 95 percent (one-tailed) cdidence level should be used, except for small oighly
variable samples. The demonstration ratio study reprt in table 1-4 presents 95% two-tailed confidence
interval estimates for the mean, median, and weightl mean ratio.

9.2 Appraisal Uniformity

Assuming the existence of an adequate and sufficthnrepresentative sample, if the uniformity of appaisal is
unacceptable, model recalibration and/or reappraisbshould be undertaken. It is important to recognie that
the COD is a point estimate and, especially for stiaamples, should not be accepted as proof of assment
uniformity problems. Proof can be provided by recogized statistical tests, including bootstrap confidnce
intervals.

In unusually homogeneous strata, low CODs can be tcipated. In all other cases, CODs less than 5
percent should be considered suspect and possibhdicative of non-representative samples or selecév
reappraisal of selling parcels.

Table 1-4. Demonstration Ratio Study Report

Rank Parcel # Appraised Sale price* Ratio Statistic Result

1 9 $87,200 138,720 0.629 [ Number (n) 17
2 10 38,240 59,700 0.641 [Total appraised value $1,455,330
3 11 96,320 146,400 0.658 | Total sale price $1,718,220
4 12 68,610 99,000 0.693 [Avg appraised value $85,608
5 13 32,960 47,400 0.695 |Avg sale price $101,072
6 14 50,560 70,500 0.717

7 15 61,360 78,000 0.787 | Mean ratio 0.827
8 16 47,360 60,000 0.789 | Median ratio 0.820
9 17 56,580 69,000 0.820 | Weighted mean ratio 0.847
10 18 47,040 55,500 0.848

11 19 136,000 154,500 0.880

12 20 98,000 109,500 0.895 | Price-related differential 0.98
13 21 56,000 60,000 0.933 | Coefficient of dispersion 14.5
14 22 159,100 168,000 0.947

15 23 128,000 124,500 1.028 | 95% conf. int. mean (two- 0.754 to
16 24 132,000 127,500 1.035 | 95% conf. int. median (two- 0.695 to
17 25 160,000 150,000 1.067 [ 95% conf. int. wtd. mean (two- 0.759 to

Date: 0/0/00. No outlier trimming * or adjusted sal e price




9.2.1 Uniformity among Strata

Although the goal is to achieve an overall level afppraisal equal to 100 percent of the legal requément,
ensuring uniformity in appraisal levels among strah also is important. The level of appraisal of each
stratum (class, neighborhood, age group, market aes, and the like) should be within 5 percent of the
overall level of appraisal of the jurisdiction. Forexample, if the overall level of appraisal of th@urisdiction

is 1.00, but the appraisal level for residential poperty is 0.93 and the appraisal level for commeral
property is 1.06, the jurisdiction is not in complance with this requirement. This test should be apjed
only to strata subject to compliance testing. It ca be concluded that this standard has been met if59
percent (two-tailed) confidence intervals about thechosen measures of central tendency for each ofeth
strata fall within 5 percent of the overall level & appraisal calculated for the jurisdiction. Usingthe above
example, if the upper confidence limit for the levieof residential property is 0.97 and the lower cofidence
limit for commercial property is 1.01, the two strda are within the acceptable range.

9.2.2 Uniformity among Single-Family Residential Properties
The COD for single-family homes and condominiums irolder or more heterogeneous areas should be
between 5.0 and 15.0. In areas of newer or fairlynsilar residences, it should be between 5.0 and 10.

9.2.3 Uniformity among I ncome-Producing Properties
The COD should be between 5.0 and 20.0. In largasirban market areas, it should be between 5.0 and
15.0.

9.2.4 Uniformity among Unimproved Properties
The COD for vacant land should be between 5.0 and02. The upper limit for an acceptable COD for
vacant rural residential or seasonal land may be 26.

9.2.5 Uniformity among Rural Residential and Seasonal Properties, Manufactured
Housing, and Multifamily Dwellings
The COD for heterogeneous rural residential propery, recreational or seasonal homes, manufactured
housing, and multifamily dwellings (2-4 units) shold be between 5.0 and 20.0.

9.2.6 Uniformity among Other Properties
Target CODs for special-purpose real property and pr-sonal property should reflect the nature of the
properties involved, market conditions, and the aviability of reliable market indicators.

9.2.7 Vertical Equity

PRDs should be between 0.98 and 1.03. The reasois ttange is not centered on 1.00 relates to an infeat
upward bias in the arithmetic mean (numerator in the PRD) that does not equally affect the weighted rae
(denominator in the PRD). When samples are small,ave high dispersion, or include properties with exeme
values, the PRD may not provide an accurate indicain of assessment regressivity or progressivity. 18ilar
considerations apply to special-purpose real propéy and to personal property. It is good practice toperform
an appropriate statistical test for price-related liases before concluding that they exist (see talde?).

9.2.8 Alternative Uniformity Standards

The above standards may not be applicable to propges in unique, depressed, or rapidly changing masts. In
such cases, assessment administrators may be ableévelop

target standards based on an analysis of past perfoance or results in similar markets elsewhere. Sican
analysis can be based on ratio study results for ¢hpast five years or more.



9.3 Natural Disasters and Ratio Study Standards

Natural disasters such as earthquakes, floods, antur-ricanes can have a substantial impact on the
interpretation and use of ratio studies. In particuar, they

« increase the difficulty of accurately identifying he physical and economic characteristics of
property on the dates of sale and appraisal

« increase the difficulty of producing sufficiently reliable appraised values
« decrease the availability of usable sales and otherarket data
« disrupt the supply and demand equilibrium in the néghborhood community or region

As a result of these potential problems, a numberfainreliable sample properties may need to be exdied
and sample sizes may be unavoidably reduced. Alléke factors should be considered when ratio study
standards are being applied to study results from @as substantially affected by disasters. Such
consideration must not result in unwarranted relaxdion of applicable standards. When faced with such
situations, assessors must use informed, reasonedigment and common sense to produce a sufficiently
reliable ratio study, based upon the best informatin available.

10. Personal Property Ratio Studies  Studies can be done by local assessors to determihe
quality of assessments of personal property in thejurisdictions. For guidelines on conducting persaal
property ratio studies, see section 12 in Part 2.



Standard on Ratio Studies

Part 2. Equalization and Performance Monitoring

1. Scope

This part of the standard provides guidance and sygementary information to oversight agencies that
perform ratio studies. Oversight or equalization rdio studies are designed to examine the overall deg of
accuracy of assessments within or among categoriesproperty, market areas, assessment jurisdictioner
political subdivisions, such as school districts, omicipalities, counties, states or provinces.

2. Oversight Ratio Studies

Oversight agencies are often required to monitor ggraisal performance and take corrective actions whe
necessary. Equalization is a common tool used by ergight agencies to address problems associated hwit
appraisal level. Reappraisal orders can be used tmrrect uniformity problems.

2.1 Monitoring of Appraisal Performance

Oversight agencies usually perform sales ratio stimk, which can include independent appraisals, to
monitor local assessment performance. The findingsan serve as the basis for enforcement actions, bugs
reappraisal or equalization orders. State/provincid agencies also often perform ratio studies to adsé
assessors and the public about local appraisal catidns. Many state or provincial oversight agenciebave a
dual role. One role is to advise and assist locappraisal offices, and the other role is to measurtocal
appraisal performance. These two roles can createcnflict of interest, which should be minimized.

2.2 Equalization

Oversight agencies can use the results of ratio siies to equalize, directly or indirectly, appraisas or assessments
in taxing jurisdictions. Direct equalization is acomplished by an oversight agency which alters lodgl
determined assessments by ordering appraisals withjurisdictions or property classes to be adjustetb market
value or to the legally required level of assessnemirect equalization can also involve adjusting ppraisals of
centrally assessed properties. When indirect equalition is used, appraisals are not adjusted. Instdaindirect
equalization involves an oversight agency estimatintotal taxable value, given the legally requiredelvel of
assessment or market value. Indirect equalizationllaws proper distribution of intergovernmental transfer
payments between state or provincial and local gowements despite different levels of appraisal among
jurisdictions or property classes. Equalization inot an appraisal or a substitute for reappraisal.

When equalization is based on ratio study samplesampling error must be taken into account. When
confidence intervals include an acceptable rangegealization cannot be supported statistically. When
confidence intervalsfail to bracket official requirements, equalization actbns are supported (see section 6.5,
“Measures of Reliability,” and section 11.1, “Levelof Appraisal”).

Legal aspects of ratio studies, many of which relatto equalization, are discussed in Appendix F.

2.2.1 Direct Equalization

Many states and provinces have authority and speaifprocedures for direct equalization. The advantag of
direct equalization is that it can be applied to secified strata, such as property classes, geographéreas,
and political subdivisions that fail to meet apprasal level performance standards (Dornfest [Journabf
Property Tax Assessment and Administration, 2004])Direct equalization also produces results that are



generally more visible to the taxpayer and more cily reduces perceived inequities between classes
(Standard on Property Tax Policy [IAAO 2010]). For example, direct equalization allevs proper and equal
application of debt and tax rate limits and equitalte partial exemptions.

Direct equalization involves use of adjustment faadrs, which produce effects mathematically identicato
those derived through the application of “trending” or “index” factors, which are commonly used for vdue
updating by local assessing jurisdictions. The mossignificant differences typically are the level ofthe
jurisdiction originating the adjustments and the statification of property to which the factors are applied.
Local jurisdictions with primary assessment resporibility can develop value adjustment factors as an
interim step between complete reappraisals. Suchders commonly are applied to properties by propen
type, location, size, age and other characteristicgsee Property Appraisal and Assessment Adminigtration
[IAAO 1990, p. 310)). It is rare for equalization factors developed by oversight agencies to be appli¢o
strata more specific than property class or broad gographic area. Often such factors are applied
jurisdiction-wide.

States and provinces that employ direct equalizatiotechniques should understand that such equalizati is
not a substitute for appraisal or reappraisal. Direst equalization

applied at the stratum level improves equality in Bective tax rates between strata and lessens th#eet of
assessment practices that improperly favor one stram over another. For example, assuming that all
classes of property are to be assessed at 100% adriket value, without such equalization, in a case kere
residential property is assessed at a median of 80% market value, while commercial property is assssed
at a median of 90% of market value, residential prperty will pay 80% of its proper tax share and
commercial property will pay 90% of its proper tax share. Other classes that may be assessed at 1008 w
pay more than their proper tax shares. Direct equatation mitigates this problem. However, such
equalization cannot improve uniformity between progerties within a given stratum. So, in the previous
example, the median level of assessment for residieh property can be adjusted from 80% to 100% of
market value, assessment dispari-ties between indiwval residential properties will not be addressedFor
this reason, reappraisal orders should be consideadeas the primary corrective tool for uniformity pro blems,
and direct equalization should be considered approfate only if time or other constraints preclude sich an
approach.

2.2.2 Indirect Equalization

The most common use of indirect equalization is tenable proper funding distribution, particularly for
school districts. Such equalization provides an @atation of the proper tax base (acknowledging statiory
constraints such as agricultural use value) despitappraisals that are higher or lower than legally
required levels in certain jurisdictions. For exampe, if the assessed value of residential property ia
jurisdiction is $750 million, but a residential ratio study shows an assessment level of 75 percentjle/the
legally required level of assessment is 100 percerdan equalized value of $1,000 million could be
computed ($750 million/0.75). This adjusted or equaed value would then be used to apportion
payments or requisitions between the state or pronte and associated local governments.

Indirect equalization results in fairer funding apportionment because the overall appraisal levels ahe
taxing jurisdictions tend to vary. If there were no equalization, the extent that a jurisdiction under or
overestimated its total tax base would result in @r- or under-apportionment of funds. Indirect equalzation
does not correct under- or overvaluation between abses of property within a jurisdiction. It adjustsonly a
portion of the tax or sometimes only intergovernmetal payments, is less visible to taxpayers, and eft lacks
checks and balances associated with direct equaliicmn (seeStandard on Property Tax Policy [IAAO 2010]).
By adjusting governmental payments, tax rates, or grtial exemptions, indirect equalization encourages
taxing jurisdictions to keep their overall tax bass close to the required level.



Whether used to equalize shared funding or tax rate the degree of equalization of the property taxsimore
limited than with direct equalization. Indirect equalization generally is applied to or affects only gortion of
the funding or property tax levy (perhaps the schoogeneral levy or city levy). Indirect equalizationusually is
applied to the jurisdiction, rather than to a stratum, and therefore resolves interjurisdictional discepancies
in assessment level. In addition, properties in sita with poor uniformity are affected disproportionately. For
this reason, indirect equalization also is not a $fistitute for reappraisal.

3. Steps in Ratio Studies

Ratio studies conducted by oversight agencies geably follow the basic steps described for the asses’s
office in Part 1, except that it is more importantto adopt uniform procedures and be consistent in #ir
application.

3.1 Definition of the Purpose, Scope, and Objectige

The first step in any ratio study is to determine ad state clearly the reasons for the study. This acial step
of identifying the purpose of the study determineshe specific goals, scope, content, depth, and recpd
flexibility.

3.2 Design of Study

The most important design consideration is that thestudy sample be sufficiently representative of the
population of properties or the distribution of values in the jurisdiction under review. For direct egialization
the level of appraisal for property classes or sti@a subject to such equalization is the primary areaf interest
and the sample must be designed accordingly. Indice equalization seeks to estimate the overall dotl&alue
of the population, so the sample must be represetitee of that overall value and must reflect the
disproportionate influences of high value propertie. Performance monitoring is concerned with both leel
and uniformity, but typically involves sample desig similar to that required in direct equalization.

3.2.1 Leve of Sophistication and Detall
A basic design principle is to keep the study asmsple as possible consistent with its purpose. Ratio
studies are not all alike and should be tailored tan intended use.

Data analysis has been made easier through computaation. Although every study does not require the
same level of statistical detail, each ratio studghould include measures of appraisal level, appraib
uniformity, and statistical reliability. Graphs, charts, or other pictorial representations can be udel tools for
showing distributions and patterns in the data. Thee is no model ratio study design that can serve lal
jurisdictions or all situations equally well. Informed, reasoned judgment and common sense are requdre
the design of ratio studies.

3.2.2 Sampling

A ratio study is a form of applied statistics, becase the analyst draws conclusions about the appraisof the
universe (the entire jurisdiction) of properties baed only on those that have sold during a given tieperiod
or appraisals selected for a random sample. The rats constitute the sample that will be used to draw
conclusions or inferences about the population.

To determine the accuracy of appraisals within a jdsdiction with absolute certainty, it would be
necessary for all properties in the population to Ave been sold in arm’s-length, open-market transfer
near the appraisal date or all properties would neg to be appraised independently by the oversight
agency. Since this is not possible, ratio studiesust use samples and draw inferences or conclusioalkout
the population from these samples.

The number of parcels in the population (the jurisdction or stratum) is not an important determinant of a
statistically valid and reliable sample.



3.2.3 Determining the Composition of Samples In the design stage, the oversight agency must ddei
whether the ratio study sample should comprise sade(or asking prices when appropriate), independent
appraisals, or a combination of the two. Each sampltype has its advantages and disadvantages, as
described below.

3.2.3.1 Sale Samples
The advantages of using sale samples include thdldaving:

« Properly validated sales provide more objective indators of market value than independent
appraisals.

« Using sales is much less expensive than producimgiependent appraisals.

The disadvantages include the following:

« Difficulty in collecting sales data in jurisdictions without disclosure documents

» The oversight authority may not have control over lhe sales data collection and validation process
« Influence of sales chasing can be difficult to deté or prevent

» Samples of sales may not adequately represent thepulation of properties

« An adequate sample size may not be achieved if saldata are scarce

« Time adjustments are more critical when supplementasales are included

3.2.3.2 Independent Appraisal Samples
Independent appraisals also can be used instead @f in addition to sales for ratio study samples. (&
section 8, “Appraisal Ratio Studies,” in this part)

3.2.3.3 Samples Combining Salesand | ndependent Appraisals

The oversight agency can design and conduct ratiotuslies using samples comprised of sales and
independent appraisals. In this approach, the comhid advantages of sale samples and appraisal sangple
are realized. However, the disadvantage of combininsales and independent appraisals is the possible
existence of some of the disadvantages of sale s&s@nd/or appraisal samples (see Section 8.7).

3.3 Coallection and Preparation of Market Data The eliability of a ratio study depends in part on howac-curately
the sales or independent appraisals used in the diureflect market values. For sales-based studiesyersight
agencies should conduct an independent sales vesfion and screening program if resources permit.
Alternatively, oversight agencies should develop dii criteria to review data submitted to qualify sdes,
corroborate representativeness and confirm adequatsample size. Audit decisions should accommodatesas of
the agency and resources available. Independent apjsals used in ratio studies must comply with the
appropriate sections of theUniform Standards of Professonal Appraisal Practice (USPAP; Appraisal
Foundation 2010-2011), and reflect market values as the date being studied. Most oversight agenciese
property data collected by the local jurisdiction © develop their independent appraisals. In order tgroduce
credible appraisals, the oversight agency must beertain that the local jurisdiction accurately recorded the
appropriate value-related property characteristicsfor each property it is independently appraising. &ps must
be taken to ensure that errors in the database maday the local jurisdiction do not materially or significantly
affect the conclusions or opinions of value develeg by the oversight agency.



3.4 Stratification

Stratification divides all the properties within the scope of the study into two or more groups or sita.
Stratification facilitates a more complete and detided picture of appraisal performance and can enhace
sample representativeness

Each type of property subject to a distinct level bassessment could constitute a stratum. Other prapty
groups, such as market areas, school districts artdx units, could constitute additional strata.

Strata should be chosen to be consistent with factin the mass appraisal model. When the purpose tfie
study is to evaluate appraisal quality, flexibilityin stratification

is essential. The general goal is to identify aredas which the assessment levels are too low or lack
uniformity and property groups for which additional reappraisal work may be required. In such casest i
also is highly desirable to stratify on the basisfanore than one characteristic simultaneously.

Stratification can help identify differences in lewel of appraisal between property groups. In large
jurisdictions, stratification by market areas is gaerally more appropriate for residential properties, while
stratification of commercial properties by either geographic area or property subtypes (e.g., officegtail,
and warehouse/industrial) can be more effective.

3.5 Matching Appraisal Data and Market Data

The physical and legal characteristics of each prapty used in the ratio study must be the same when
appraised for tax purposes and when sold. This imjgls two essential steps. First, the property desption for
the sold parcel must match the appraised parcel. l& parcel is split between the appraisal date andh¢ sale
date, a sale of any of its parts should not be us@dthe ratio study.

Second, the property rights transferred, permitteduse, and physical characteristics of the property o
the date of assessment must be the same as thosetlmm date of sale. Properties with significant
differences in these factors should be excluded fmothe ratio study.

When statutory constraints are imposed on appraisamethods, the resulting assessment may be less than
market value. In such cases a sales ratio study manyot provide useful performance information.
Constraints typically apply to land that qualifies for agricultural-use value, subsidized housing, mieral
land, and timberland.

Sales may include property of a type other than thdéype for which the ratio study analyses is intendk
However, sales including more than minimal valuesfesecondary categories are unlikely to be represeattve,
even with adjustment.

For example, a property that is predominantly commecial may include residential components. This sale
can be included as representative of the commerciaategory. In this case, the numerator in the ratio
calculation would be the total appraised value inclding the value of both the commercial and resideral
components.

In a second example, for a ratio study of vacant tad, the numerator in the ratio should reflect onlythe
appraised value of the land. The sale price shoulthe adjusted for the contributory value of the
improvements or the sample should be excluded froffiarther analysis.

3.5.1 Stratification for Equalization Studies

Oversight agencies generally should define the staaprior to acquiring and compiling data for the ratio
study. Predefined stratification is more transparemand enhances cooperation between the oversighteagy
and the jurisdiction appraising the property subjed to equalization. In general, oversight agenciesisuld not
redefine the strata once they have been defined fequalization purposes, especially in the case afett
equalization. It is appropriate, however, to collage strata to compensate for otherwise inadequatersples



sizes. In addition, a reappraisal or equalization er can be targeted for specific problem areas thacause
noncompliance at a broader level of aggregation. ifalue stratification is necessary, predefined stta may
not be practical.

3.5.2 Stratification for Direct Equalization

Strata should be chosen consistent with operationatquirements for the required level of equalizatio.

Statistical issues in the determination of stratariclude the size of the population and resulting sata and the
likely variability of the ratios in each stratum. Care must be taken not to over-stratify, that is, tacreate strata
that are too small to achieve statistical reliabity (see section 6, Sample Size” in part 1 and Shéfrand

Whorton [1991]). No conclusion about stratum levebr uniformity should be made from stratum samples hat
are unreliably small (resulting in unacceptably lage margins of error). Ultimately, the degree of sttification

is determined largely by available sales data, urds it is cost-effective and practical to add suffient

independent appraisals. If sufficient sales or appisals are not available for a given stratum, it sbuld be
combined with similar strata. When strata are comhned, provided there is no reason to suspect dissiani

ratios as evidenced by different level or uniformiy measures, such combinations permit broader appkdbility

of ratio study results and prevent ratio study ana}sis from becoming too focused on substrata with fesales
or appraisals. When jurisdiction or category wide gualization actions are required, reliability of canponent
strata is not an issue.

3.5.3 Stratification for I ndirect Equalization

Indirect equalization develops an estimate of fulinarket value, but assessed values of individual pperties are
not altered. Such studies can use a substantiallyfférent approach to stratification than ratio studies intended
for performance evaluation or direct equalization. The purpose of stratification in this case is to mimize
distortions due to different assessment levels, vdfi can vary by property type, value range, geograph area,
and other factors. If stratification creates a morerepresentative sample, equal-ization decisions mdoge based
on results from individual stratum. . If the overall sample is representative of the population thengeialization
decisions should be based on overall sample resulfs reasonable number of strata with small sampleand
larger margins of error can increase overall represntativeness and may reduce the margin of error fothe
overall jurisdiction-wide sample.

The primary level of stratification should ordinarily be by major property type (e.g., residential,
commercial, and vacant land). If circumstances perity a secondary level of stratification also is
recommended. When relying on the weighted mean, treecondary level of stratification (substrata) shad
normally be value range. Higher-value properties ca sell with a different frequency than low-value
properties, and appraisal levels can vary betweenigh and low-value properties. As a result, high-vaie
properties can be oversampled (or undersampled) andbecause of their high value, can exert a
disproportionate influence on the weighted mean antesulting estimated value. Value stratification reluces
distortion of the weighted mean caused by over ornder-representation of value strata with differentlevels
of appraisal. To properly develop and use value sita, the oversight agency needs each individual
assessment in the study universe. If detailed valugformation is not available, the oversight agencghould
work with local taxing jurisdictions to obtain sufficient information. At a minimum, a questionnaire @n be
used to request the total value and number of partein predetermined value categories or quantilessch
range contains the same amount of value).

In situations in which value stratification information is not available, or where property ratios arenot
significantly value-influenced, substrata can be @ated based on prop-erty subtype, geographic arear
other appropriate criteria. Stratification by these criteria corrects for differences in level of appaisal
between substrata. In large jurisdictions, substrafication by geographic areas generally is more apppriate
for residential properties while sub-stratification by either geographic area or property subtypes (g., office,
retail, and warehouse/industrial) can be appropria¢ for income-producing properties.



When relying on the median and when sample sizes rpat, it is appropriate to stratify within property
class by whichever property characteristic is mostikely to capture differences in appraisal levelsThis
characteristic can be geographic area, property supe, or value range. Substratification by value rage
helps capture value-related differences in assessmdevels, which (unlike the weighted mean) are not
reflected in the median.

3.6 Statistical Analysis

When ratio studies are conducted for equalization grposes, confidence intervals and statistical testan be
used to determine whether it should be concluded at given confidence level that appraisal performareor
level requirements in a stratum (or jurisdiction) being tested meets or falls outside of mandated siderds.
Statistical tests can be used for comparisons amomstrata, provided the sample sizes are large enoughat
meaningful differ-ences are not missed (see sectibn“Ratio Study Statistics and Analyses”).

3.7 Evaluation and Use of Results

Lack of independence between locally determined vwas and sale prices (sales chasing) or independent
appraisals can subvert attempts to improve equitydirect equalization) and result in incorrect distribution of
funds between states or provinces and local jurisdions (indirect equalization). To guard against tlese
possibilities, oversight agencies should ensure thsold and unsold properties are appraised similayl. Also,
appraisals used as substitutes for sales must raftenarket value, and the oversight agency must takemedial
measures in instances in which they do not (see &e 9, “Estimating Performance of Unsold Properties”, and
Appendix D, “Sales Chasing Detection Techniques”).

4. Timing and Sample Selection

Ratio studies made by oversight and equalization agcies should be conducted at least annually. Where
possible, ratio studies conducted by equalizatiorgencies should use final values established at teal level,
inclusive of changes made by local appeal boards up that time. However, if local appraisers or boads
“chase sales” or set values in a manner that is disnilar to the way other property values have beeset, the
sample may not be sufficiently representative andhsuld not be used without careful investigation and
necessary adjustment.

4.1 Date of Analysis

The date of analysis is a past year when appraisdt®m past years are being evaluated to avoid thdfects
of sales chasing. When prior-year assessments areed to gauge current performance (to avoid sales
chasing), the results should be adjusted for any appraisal activity or assessment changes that ocaed in
the population (net of new construction) between # prior and current years. Sale prices also shoulbde
adjusted to the assessment date to account for tinbending.

If the purpose of the study is equalization, usingales after the appraisal date (adjusted for timesanecessary)
helps en-sure the independence of appraisals andesaprices. A sales period spanning the appraisaat can be
used if measures are taken to ensure the independerof appraisals made after the earlier sales. Thapproach
has the advantage of reducing the importance of timmadjustments.

4.2 Representativeness of Samples
The design and conduct of ratio studies requires @ésions that maximize representativeness within the
constraints of available resources.

In many kinds of statistical studies, samples areskected randomly from the population and from within each
stratum to maximize representativeness. Ratio studgamples based on independent appraisals can be
randomly selected. Because sales are convenienamgias and do not represent true random samples, car
must be taken to maximize the representativeness séles samples.



A ratio study sample is considered sufficiently remsentative for direct equalization and mass appraal
performance evaluation when the distribution of ratos of properties in the sample reflects the distiution of
ratios of properties in the population. A ratio stuly is considered sufficiently representative for idirect
equalization when the distribution of ratios of dolars of property value in the samples reflects the
distribution of ratios of dollars of property value in the population.

Sales from areas or substrata in which the numberfesales is disproportionately large can distort rab study
results by weighting level and uniformity indicators toward whatever conditions exist in the overrepreented
area. To alleviate this problem and create bettera@presentativeness, large samples can be further atified

by
 randomly selecting sales to be removed
« isolating the overrepresented groups into substrata
« redefining the time period for the overrepresentedyroups

 weighting the data

4.2.1 Maximizing Representativeness with | ndependent Appraisals

For independent appraisal-based ratio studies, thapplication of random sampling techniques can help
ensure that appraisal procedures used for the samgll properties are similar to the corresponding
population. A well-designed random sampling plan &o can help ensure that properties selected for
independent appraisals are not concentrated in aresof high sales activity or associated with propeyttypes
with higher turnover rates in the market.

The USPAP competency rule requires appraisers to ka both knowledge and experience required to
perform specific appraisals. Independent single-pnoerty appraisals must be developed in compliance thi
Standard 1, must be reported in compliance with Stadard 2, and must be reviewed in compliance with
Standard 3 of USPAP. Most importantly, care must beaken to ensure that independent appraisals refléc
market value as of the appraisal date. In-dependeninass appraisals must be developed and reported in
compliance with Standard 6 ofUSPAP.

4.2.2 Very High-Value Properties

Assessment jurisdictions often contain unique, verpigh-value properties (for example, properties tha
constitute more than 10 percent of the value of arpperty class) that cannot reasonably be combinedith
other properties for purposes of the ratio study. Br indirect equalization, high-value parcels are gsecially
important to maximize representativeness. For instace, consider a population consisting of 1,000
properties, 999 of which range in value from $20,@to $750,000, and one that is valued at $1 billidje.g., a
power plant). If the intended use of the ratio stugl is to estimate the general level and uniformity foappraisal

in regard to the typical property, the stratified population of parcels need not include the $1 billio property.

If the intended use of the ratio study is to estima the total market value in the jurisdiction, however,
exclusion of the power plant can distort the study.

Very high-value properties should not be ignored oassumed to be appraised at the legal or general/ds for

indirect equalization studies. An equalization agety should place very high-value property in a sepate stratum

to prevent distortion of the overall weighted mearor total estimated value. To value the property foratio study

purposes the equalization agency should use a reteroperly adjusted sales price if available. If aecent sale is
not available the agency should conduct an apprailsaf such properties (this is the preferred optionpr audit and

adjust as necessary the values developed by thedlgarisdiction.



5. Acquisition and Analysis of Sales Data  The highest level of independence and objectivityi
an equalization or performance monitoring ratio stuly requires independent sales validation. If resowes are
not available to achieve this level of sophisticatn, then a comprehensive audit program should be deloped
to review the validation and screening work of thdocal jurisdiction (see Appendix A, “Sales validatn
Guidelines”).

5.1 Sale Adjustments for Statutorily Imposed ValueConstraints

Most states and provinces require appraisal of cesin classes of property using statutorily prescribe methods
of appraisal that are intended to produce a constiaed value that is less than market value. The mosbmmon
class of property to which such constraints applysi farmland and rangeland that qualifies for agricutural-use
valuation. However, constraints may also apply toubsidized housing, mineral land, and other classe$/hen
the purpose of the ratio study is direct or indiret equalization, sales prices must be adjusted astife selling
parcel were subject to the same constraints. If thicannot be done, independent appraisals, which etap the
required constraints, should be used to determinehe level of appraisal in a manner consistent withhe
statutory constraints. For example, assume that dfatory restrictions require a fixed or artificially high
capitalization rate to be used in determining farmhnd value. If unadjusted farmland sales were to besed, the
resulting ratios would be low and could lead to impper equalization decisions. Instead, independent
appraisals using the required capitalization rate Bould be done. These appraisals would lead to rasahat
would correctly allow for the statutory constraint.

Use of constrained values produces ratio study relsi that do not provide information on the true lewel of
appraisal in relation to market value. Use of conshined values is appropriate for equalization. Howeer,
when the purpose of the ratio study is to determinghe overall quality of assessments or the amount o
benefit being awarded by a given statutory constrait on appraised value, the unadjusted sale price or
independent market value appraisal must be used. @i, procedural audits can be used as adjuncts toare
traditional ratio studies. These audits can be paitularly effective when the purpose is to judge ovall
appraisal quality and when precise, quantitative sitistical measures are not obtainable.

5.2 Outlier Ratios

Oversight agencies should consider the extent oflea verification when developing guidelines for trnming
limits. In practice, this means that if an oversighagency derives sales data from assessing juristiins that
may have already removed outliers from the sampleadditional trimming may not be necessary (see
Appendix B, “Outlier Trimming Guidelines”).

5.21 ValueOutliers

When the weighted mean is used for indirect equaliion, a method that identifies high-valuanfluential
sales is recommended. Since an influential sale magt have an unusually low or high ratio relative 6
the rest of the sample, the definition of distortia is based on the principle that the point estimate
calculated from the sample should not be statistitly significantly different whether the suspect
observation is in the sample or not.

To test for an influential sale, one approach is teemove it from the sample and compute the weighted
mean and associated confidence interval. If the wghited mean of the sample lies outside the confidenc
interval calculated without the influential sale, tien the sale is truly influential and is a candida for
further scrutiny, isolation in a separate stratum,or possible trimming.

This procedure is intended to test the presence ofdividual influential sales and is not intended tobe used
successively after deletion of a sale, but can bpplied to more than one apparent outlier at a timeby leaving
all other sales in the comparison group. Note, hower, that the presence of multiple influential sale can
indicate the start of a trend. Presence of influeidl sales is often associated with high price-reled differential
(PRD) values, which could be the result of systeniatregressivity or progressivity.



5.2.2 Outlier Trimming

Statistics calculated from trimmed distributions, dviously, cannot be compared to those from

untrimmed distributions or interpreted in the same way. This is especially problematic when making

interjurisdictional comparisons. For this reason, @ersight agencies may wish to promulgate uniform

trimming procedures, based on sound statistical priciples. Regardless of the chosen procedure,
trimming of outliers must not occur more than oncefor any sample.

6. Ratio Study Statistics and Analyses

Ratio study measures covered in Part 1 are equallgpplicable to equalization ratio studies based upon
sales or independent appraisals. See section 5.3vidasures of Appraisal Level,” and section 5.4,
"Measures of Variability,” in Part 1.

6.1 Measures of Appraisal Level

The median is the generally preferred measure of o&ral tendency for direct equalization, monitoring of
appraisal performance, or evaluation of the need foa reappraisal. The mean should not be used for
indirect equalization if there are measurable diffeences in appraisal level of high- and low-value mperties
(see table 2-2). In data commonly containing outlis, the trimmed mean can be substituted for the mea
(Gloudemans 1999, chapter 3). See Appendix B for tlier-timming procedures. Because of its dollar-
weighting feature, the weighted mean is most approjately used in indirect equalization, when estimahg
the total dollar value of the jurisdiction. When rdying on the measure, however, outliers should beace-
fully reviewed (and deleted if appropriate), sincahey can strongly affect the weighted mean, partidarly
when they occur for high-value properties and in srall samples.

6.2 Overall Ratio for Combined Strata

For purposes of oversight monitoring of overall appaisal performance and direct equalization, the geerally

preferred approach is to weight the median ratio ofeach stratum on the basis of the relative humberfo
properties in the stratum. For indirect equalizatian, the weight assigned to a measure of central temacy of a
stratum should be proportional to the share of thatstratum’s total estimated market value. Because th
number of parcels bears only a loose relationshipotdollar value, weighting by number of parcels is ot

appropriate for indirect equalization.

For indirect equalization, the preferred method ofcalculating the overall market value of a jurisdicion
is as follows:

1. Divide the total appraised (or assessed) value aieh stratum by the stratum sample’s measure
of central tendency (see section 6.3, “Contrastingeasures of Appraisal Level,” in this part) to
obtain an estimate of the total market value of taable property in the stratum.

2. Sum the estimates of total stratum market value tobtain an estimate of the total market value



Table 2-1. lllustration of Combining Measures of Ce  ntral Tendency (Example shown is for indirect
equalization)

Data for properties in the study
Total assessed | Indicated market
Stratum Total sample assessed | Total sample sale Weighted | value of stratum | value of stratum
(1) value | price mean (5 (6)
Residential |$3,000,000 $4,000,000 0.750 $600,000,000 |$800,000,000
All other 950,000 1,000,000 0.950 400,000,000 421,000,000
Total $1,000,000,000 |$1,221,000,000

Overall ratio = $1,000,000,000/$1,221,000,000 = 0.8 19 Table 2-2. Preferred Estimators

Indirect Direct |Monitoring
Equalizatio | Equalizatio [Performanc
Median — X X
Mean — — —
Weighted X* — —

* Caution should be exercised when the sample cointa.value outliers or indicates value bias based dme PRDof taxable
property in the jurisdiction or class of property.

3. To obtain an overall weighted level of assessmdpr ratio), divide the total appraised (or asses)
value of the jurisdiction or class of property by he estimated total market value (table 2-1 containa
simplified example).

6.3 Contrasting Measures of Appraisal Level
Table 2-2 summarizes the preferred measures of ceat tendency for the three broad purposes of
indirect equalization, direct equalization, and thegeneral monitoring of appraisal performance.

For indirect equalization, the preferred measure isthe weighted mean (the measure used in table 2-1),
because it gives equal weight to each dollar. THielps achieve an accurate estimate of total dollaalue, the
goal of indirect equalization. However, there arerplicit difficulties in obtaining sales samples tha are
representative of all significant groups of properies with different ratios. The weighted mean can be
disproportionately influenced by high-value properies, particularly in a small sales sample. A
disproportionate influence of high-value propertiescan be reduced through value stratification withinthe
property class. Such value stratification helps capre value-related ratio differences, as well as igrove
representativeness, regardless of which measure eéntral tendency is used. If there are provable vak-
related ratio differences within strata, the weighed mean must be used since the median is incapalblie
capturing value-related differences. In cases in vith value stratification is not practicable, equalzation
agencies may stratify by some proxy for value, suchs neighborhood or property sub-class. If results
appear distorted by non-representative high-value aes, outlier identification methods described in
Appendix B should be employed. While not conceptuisd preferred, the median can be used to prevent the
disproportionate influence of high-value propertieswith outlier ratios. To be clear, although the medn is
not the conceptually appropriate measure, it nonetbless has the desirable property of smaller samptin
variance and, in cases in which assessment regreggiprogressivity has not been found to be a sigficant
concern, can provide an acceptable substitute fohé weighted mean.

If samples are known to be reasonably representativthrough outlier trimming, the use of stratification
or selection of random appraisals, the weighted meawould be the (only) correct measure. In cases
which sample representativeness is a concern due small samples or outliers, the median can
reasonably be used as long as the equalization aggrhas checked to ensure that there are no signiéint
price-related biases within the strata used in thetudy.



6.4 Measures of Variability

Measures of dispersion or variability relate to theuniformity of the ratios and should be calculatedfor
each stratum in the study. In general, the smallethe measure, the better the uniformity, but extremby
low measures can signal one of the following:

acceptable causes
« extremely homogeneous properties

« very stable markets

 unacceptable causes
« lack of quality control

« calculation errors
* poor sample representativeness

« sales chasing

Note that as market activity changes or as the congxity of properties increases, the measures of
variability usually increase, even though appraisaprocedures may be equally valid.

6.5 Measures of Reliability

It is good practice to calculate measures of relidity whenever the results of a ratio study are us for
equalization. Measures of reliability will indicate whether there is a desired degree of confidenceaha
given level of appraisal has not been achieved. Tmsost commonly used measure of ratio study sample
reliability is the confidence interval. This interval brackets the unknown population parameter for ary
sample statistic with a specified (chosen) degred oconfidence. When the interval includes a desired
assessment level or a performance standard rangeamd the desired level (see section 11 and TablelR-
equalization adjustments are not warranted. Similaly, when the interval includes a maximum allowable
COD (see Table 2-3), reappraisal or other action toorrect poor uniformity is not warranted.

6.6 Vertical Inequities

The measures of variability discussed in sectionbrelate to “horizontal,” or random, dispersion amang the
ratios in a stratum, regardless of the value of inglidual parcels. An-other form of inequity can be gstematic
differences in the appraisal of low- and high-valugroperties, termed “vertical” inequities. When lowvalue
properties are appraised at greater percentages aharket value than high-value properties, assessment
regressivity is indicated. When low-value properties are appraisd at smaller percentages of market value
than high-value properties, assessmeptogressivity is the result. Appraisals made for tax purposes shitd be
neither regressive nor progressive.

An index statistic for measuring vertical equity isthe PRD, which is calculated by dividing the meanatio
by the weighted mean ratio. This statistic shouldéclose to 1.00. Measures considerably above 1.6Ad to
indicate assessment regressivity; measures belovdd suggest assessment progressivity. When samples a
small or the weighted mean is heavily influenced bgeveral extreme sales prices, however, the PRD may
not be a sufficiently reliable measure of verticainequities. A scatter plot of ratios versus appraisd values
or sale prices is a useful diagnostic tool. A dowrard (or upward) trend to the data indicates systemtc
regressivity (or progressivity). If not sufficiently representative, extreme sales prices can be exdhd in
calculation of the PRD. Similarly, when samples areery large, the PRD may be too insensitive to show
small pockets in which there is significant vertichinequity. Standards for evaluating the PRD are gien in
section 9.2.7 in this part. In addition, more poweful statistical tests for vertical inequities are aailable and
should be employed to determine the significance tfie indication provided by the PRD (see section Bin
this part and Twark, Everly and Downing [1989]).



When these tests show vertical inequities, such meties should be addressed through reappraisal ather
corrective actions. In some cases, additional stiéitation can help isolate the problem. Measures dével
computed for value strata should not be compared a& way of determining vertical inequity because o
boundary effect that is most pronounced in the higast and lowest strata (Schultz 1996).

6.7 Tests of Hypotheses

An appropriate test should be used whenever the ppose of a ratio study is implicitly or explicitly to test a
hypothesis. A hypothesis is essentially a tentativenswer to a question, such as, Are residential and
commercial properties appraised at equal percentageof market value? A test is a statistical means deciding
whether the answer “yes” to such a question can brejected at a given level of confidence. In this ea, if the
test leads to the conclusion that residential andbmmercial properties are not appraised at equal pe&entages
of market value, some sort of corrective action orthe part of assessing officials is clearly indicatk
Appropriate tests are listed in table 1-2 and disased in Gloudemans (1999)Property Appraisal and
Assessment Adminigration (IAAO 1990), andImproving Real Property Assessment (IAAO 1978, 137-54)

6.8 The Normal Distribution

Many conventional statistical methods assume the isgle data conform to the shape of a bell curve, ke

as the normal (or Gaussian) distribution. Performarce measures based on the mean or standard deviation
can be misleading if the study sample does not mettte assumption of normality. As a first step in tle
analysis, the distribution of sample ratios shouldhe examined to reveal the shape of the data and wwer any
unusual features. Although ratio study samples tygially do not conform to the normal distribution,
graphical techniques and numerical tests can be u$¢o explore the data thoroughly. Traditional choies are
the binomial, chi-square, and Lilliefors tests. Newr and more powerful procedures are the Shapiro-WK W,
the D'Agostino-Pearsork?, and the Anderson-DarlingAztests (D'Agostino and Stephens 1986).

7. Sample Size

7.1 Importance of Sample Size
If it is desirable to create narrow, uniform margins of error in jurisdictions without sufficient sales,
independent appraisals may be added.

7.2 Adequacy of a Given Sample Size

The adequacy of a given sample size can be evaluhtby computing measures of reliability. If the
confidence interval is sufficiently narrow, the sarple is large enough. If the confidence interval igo wide,
the oversight authority must either accept less piasion or enlarge the sample, if possible.

7.3 Required Sample Size

Because designing for sampling objectives and plamg for resource allocation in ratio studies must
occur well before final ratio data sets are availale and ratio study statistics are calculated, dedins on
critical input variables must be made well before heir true values are known. For example, the samplsize
formulas (Cochran 1977; Sherrill and Whorton 1991;and Gloudemans 1999) used to plan for specific
margins



of error and/or specific levels of confidence theetically require, as input variables, the actual vaation
within the final ratio data sets (usually measuredby the coefficient of variation). However, the actal
variation in final ratio data sets is not known duiing the design and planning stage and, thus, the sleed
sample size must be projected based upon the bestormation available at the time of design and planing.
This projection results in unavoidable forecast eror and can result in the production of a higher orlower
sample size than needed to reach sampling objectiveThis issue is an ac-cepted part of conducting tra
studies when it is necessary and important to attaia predetermined or uniform degree of precision.n other
cases, it may be acceptable to use all availablealjfied sales. When predetermination of sample sizes
important, the variation in the ratio data set from the most recent time period available can provide
reasonable estimate for the time period under anagys.

7.4 Remedies for Inadequate Samples

In addition to recommendations discussed in sectiof.4, “Remedies for Inadequate Samples,” in Part 1,
supple-mental independent appraisals can be combidawvith sales (also see section 8.7, “Combining of
Sales and Appraisals,” in this part ).

7.5 History of Sales Reporting

Oversight agencies that develop ratio studies frorsales provided by local assessment jurisdictions aiid
track the number of transfers obtained in differentstudy periods. Quality control techniques can besed to
measure market activity or to determine whether arassessor is fully reporting sales information.

8. Appraisal Ratio Studies

Appraisal ratio studies are conducted by using apmised values for a random sample of parcels. Such
sampling plans can be designed to be more represativte of the population in terms of property
characteristics than a sales sample of the same esibut require adequately trained appraisers and are
comparatively expensive. Few ratio studies are badesolely on independently conducted appraisals, wth
then are compared to values determined by assessiofficials. Many equalization or oversight agencies
however, do ratio studies in which both sales andparaisals are combined. Furthermore, it may be podsle
to develop sales driven models for use in appraigina particular population of properties (excludingthose
not adequately represented in the underlying modelpr randomly selected parcels for ratio study purpses
(see Standard on Automated Valuation Models, [IJAAO 2003]). Estimates of value developed for @sin
appraisal ratio studies are considered appraisal séces and must comply withUSPAP Standards 1 and 2 or
Standard 6.

8.1 Rationale

Independent appraisals can be used as indicators afiarket value. Independent appraisals are appraisal
performed by appraisers who are not employees of ¢happraisal agency that is the subject of the studguch
appraisal ratio studies are particularly useful for property classes with limited sale data, such a®mmercial
and industrial real property and personal property (seeProperty Appraisal and Assessment Adminigtration
IAAO 1990, appendix 1-1] and Gloudemans [1999, ch&gr 6]). In addition, appraisal ratio studies can &
used for agricultural or other proper-ties not appraised on an ad valorem basis. In this case, the apjsals
should reflect the use value or other statutory bas on which the properties are appraised.

8.2 Advantages and Disadvantages
Appraisal ratio studies have both advantages and sadvantages. The advantages of appraisal ratio
studies are

« the ability to sample from areas or property typeswith insufficient sales information



« a high degree of control in sample size that enaldehe analyst to treat jurisdictions equally,
regardless of the availability of market information

« the avoidance of non-representativeness stemmingpfn the use of sales samples that may not
represent the property population.

« the size of the sample can be specified and

« the initial sample can be randomly drawn, thus helmg to maximize representativeness.

If objectivity can be maintained, the appraisal rato study avoids potential distortions due to systestic
differences between appraisals of sampled and unsated properties. In addition, independent appraisat
can be used to test for systematic differences befen appraisals of sold and unsold properties.

A disadvantage of appraisal ratio studies is the &a time and cost involved with the independent apgisal
process. The subject and any comparables should Iphysically inspected and the appraisals documented
according to appropriate standards. Applicable USPR guidelines should be followed. Independent single
property appraisals should be developed in compliare with Standard 1, should be reported in compliance with
Standard 2, and should be reviewed in compliance witlstandard 3 of USPAP. Independent appraisals done
with a mass appraisal model should be developed andported in compliance with Sandard 6 of USPAP.
Another disadvantage is that appraisals are an opion of value. Accordingly, they should be documentkand
tested against the market. However, this becomedfiiult when sales data are scarce. To reduce thiisadvantage,
appraisal ratio study analysts should ensure thatppraisals are carefully reviewed and allow local gpraisers to
submit appraisal information that may affect the vdue conclusion (se&andard on Administration of Monitoring
and Compliance Responsihilities [IAAO 2003]). Where adequate sales are availablendependent appraisals
should be checked for consistency with sales.

8.3 Sample Selection and Resource Requirements

Sample selection and resource planning in appraisahtio studies require knowledge of statistical sapling,
estimation principles, and available resources. Jyginent must be used, because the determination of an
adequate sample can require more information thansi available during the design and planning phaseysh
as the actual variation within the final ratio data sets (see section 6.2, “Adequacy of a Given Samfiee,” in
Part 1). Moreover, the cost of the study increasesith the size of the sample. Therefore, the valugf anore
reliable information must be balanced against theasts of obtaining that information.

In determining the size of the sample for each sttam, the following should be taken into consideratn:

1. the required precision (typically measured by the rargin of error) of the estimate of the
appraisal level, for example, £0.05

2. the required confidence level, for example, 95 peent
3. the amount of dispersion expected in the final rati data set

4. the wastage associated with properties that cannbg efficiently appraised or appraisals that
cannot be used for one reason or another (see Glaerdans [1999, chapter 6] for sample size
formulas and required input variables; also see Shigll and Whorton [1991]).

Once the desired size of an appraisal sample hasdmedetermined, the individual properties that will
constitute the sample should be selected using aatistically valid sampling plan. Stratified random
sampling is preferred.

If value stratification is used, sample propertiesselected from value groups during resource planningan
shift into other value groups before completion ofhe study, thus reducing the ultimate representatigness of
the sample. Some appraisal parcels may need to moved from the sample when anomalous conditionsear
discovered such as environmental contamination (didiently reliable valuations may be prohibitively
difficult or resource intensive) or when the indepadent appraiser is not allowed access to the proptgr Any



sample parcels that are voided or that shift from astratum because of value changes should be repldce
if possible.

Appraisal ratio studies, as with sales ratio stud® require informed, reasoned judgment to maximize
sample representativeness and statistical reliabii.

8.4 Data Requirements and Appraisal Techniques

The appraisal techniques selected for an appraisatio study should be consistent with accepted appisal
principles and practices. The appraisals should réct the appraisal date in question and should be ell
documented. Statistical software should be used asuch as possible to expand analytical capabilitieznd
perform calculations.

The appraisals used in appraisal ratio studies cabe based on CAMA and automated valuation model
(AVM) techniques (see Standard on Automated Valuatin Models, [IAAO 2003]). The models used must be
developed independently from those used for assesamh purposes. Adequate market data and property
characteristic data are required to develop reliat® and defensible model estimates. If available, salfrom a
later period can be used to expand sample size. Hever, as in sales-based ratio studies, sales dedvieom
primary assessing jurisdictions should be reviewedo ensure accuracy and validity. CAMA and AVM
models have the advantage of reducing costs, pertimg the use of larger, more representative samples
CAMA and AVM models developed for equalization mustfocus on the adequacy of overall, not individual,
value or level of assessment estimates.

Because the purpose of the appraisal is to make amdependent value estimate, not audit the assessor's work,
the appraisals should be made without knowledge difie asses-sor's value. Appraisers shoulibt be supplied
with copies of the assessor's appraisal work sheais model information. Supervisors should spot-chdcand
review the work of staff appraisers to ensure thathe required independence is maintained. When theyppose
of the ratio study is equalization or performance reasurement, rather than internal quality assurancethe
appraisals should not be revealed to the assessattilithe assessor’s values are final.

8.5 Appraisal Chasing

Appraisal chasing can take two forms, either of with reduces or destroys the validity of the ratio sidy. The
first occurs when an independent appraiser knows # local appraised value and either consciously or
unconsciously biases the independent appraised valutowards the local appraised value. Independent
appraisers should not have access to the local apfser's values or appraisal work papers prior to copleting
their appraisals. Also, independent appraisals shddibe reviewed and tested against the market.

The second form of appraisal chasing occurs whenéehocal appraisal jurisdiction knows which properties
are in the ratio study appraisal sample and adjustocal appraised values on some or all of these rerties to
achieve better ratios without making similar adjustnents to unsampled properties. This form of appraal
chasing is similar to sales chasing and has similaonsequences (see Appendix D, “Sales Chasing Detec
Techniques”). Ratio study analysts should guard agast this form of appraisal chasing by withholdingthe
release of sample information until the local apprsal office’s values are final. If this form of appaisal
chasing occurs, the oversight agency can use loealues prior to adjustment to provide a more accurge
representation of the population ratios.

8.6 Reviewing of Appraisals

Appraisal supervisors should review appraisal modsl or individual single-property appraisals to ensue that
USPAP and the agency’s standards are met. It alse good practice to include some recently sold progis in
the sample being appraised as a check on the vatidof the methods being applied. In addition, the ssessor
must be afforded an opportunity to review the apprasals along with supporting documentation and to domit



information supporting different value conclusions.If different value conclusions or factual informaion would
materially affect the outcome of the study, a proadure for resolving conflicts, for example, by an idependent
review body, should be established.

8.7 Combining of Sales and Appraisals

Appraisals can be combined with valid sales in a t®@ study. Using available sales adds objectivitytthe study
and reduces the required number of appraisals. Orhie other hand, combining sales and appraisals mixéso
market indicators. If sales and appraisals are combed, an analysis should be performed to test the
consistency of measures of central tendency derivétbm the sales ratios compared to the same measare
derived from the appraisal ratios. A Mann-Whitney test comparing values per unit or comparing ratios ased
on sales with those based on appraisals is approgi for this purpose. Significant differences canasult from
several of the following conditions:

1. Sales have been chased.

2. Sales and appraisals came from different geographareas with different markets and
different levels of appraisal (maximize representaveness by stratifying).

3. Sales and appraisals have different property charderistics that cause different levels of
appraisal.

4. All or some of the sales are invalid.
5. Ouitlier ratios are causing sale/appraisal ratio diferences.
6. All or some of the appraisals are inaccurate.

If none of the first five conditions listed above pply, the appraisals should be tested against thearket
and revised as necessary (see Wooten, 2003).

Variability measures computed on sales used in tteample should not be expected to be similar to vaubility
measures computed on appraisals. Sales ratios refldhe vagaries of the marketplace. Appraisal ratis, on
the other hand, come from comparing the results obne appraisal model (the oversight agency’s) to the
results of another (the assessing office's). If Hotparties use mass appraisal procedures, differerngan
appraisals between the two models should be lessithwhen compared with sales; thus, variability meases
based on appraisal ratios can be expected to be lewthan those based on sales ratios as long as they
represent properties with similar characteristics ad similar degrees of appraisal difficulty.

8.8 Average Unit Value Comparisons

In addition to a traditional ratio study, “expert” appraisals can take the form of average unit valueand be

compared against the assessor’s average unit valiae the same parcels. In this technique, parcels arstratified

into homogeneous groups, as they would be for appsal purposes. Appropriate units of comparison are
identified for each group, and average unit valueare determined through an analysis of available se$, cost,
and income data. The assessor's average unit valufes the same strata are then calculated and the v
averages are compared. Average unit value comparis® is well-rooted in mass appraisal theory and offe an

alternative to the time and expense associated withe selection and appraisal of individual parcels.

9. Estimating Performance for Unsold Properties

The objective of a ratio study is to determine appaisal performance for the population of propertiesAs long
as sold and unsold parcels are appraised in the semmanner and the data describing them are coded
consistently, statistics calculated in a sales ratistudy can be used to infer appraisal performanctor unsold
parcels. However, if parcels that sell are selectly reappraised or recoded, based on their sale pgs or some



other criterion (such as listing price) and if suchparcels are in the ratio study, sales ratio studuniformity
inferences will not be accurate (appraisals will apear more uniform than they are). In this situation
measures of appraisal level will also be unsuppottde unless similar unsold parcels were appraised by
model that produces the same overall percentage wiarket value (appraisal level) as the parcels thatold.

Oversight agencies must ensure that sold and unsgtdrcels are appraised at the same level. Severathnigues
are available for determining whether assessors argelectively appraising sold parcels (see Appendd “Sales
Chasing Detection Techniques,” oProperty Appraisal and Assessment Administration [IAAO 1990, appendix
20-2] and Gloude-mans [1999, chapter 6] for a mometailed discussion).

If unsold properties within a properly specified group are not appraised consistently with sold
properties within the same group and according to pplicable guidelines, unadjusted sales ratio resudt
cannot be used. The oversight agency will have taljast calculated results or conduct an alternative
study.

Once it is determined thatsales chasing probably has occurred and probably is reducing thevalidity of ratio
study statistical measures of level or uniformity,it is necessary to redo the ratio study to estabhsvalid
measures before any other recommendations, such esappraisal or equalization action, can be made. If
feasible, probably the best approach is to selectsample period that effectively precludes sales chiag. For
example, when the lien or appraisal date is Januar¥, many jurisdictions use sales occurring beforénait date
to make valuation decisions. To test the resultingaluations, it would be appropriate to use sales ourring
after January 1 (or after the last date for changiig assessments for the year in question), providedch data
are time-adjusted (when necessary) backward to maicthe appraisal date. As a slight variation on this
principle, earlier sales could be used, except whesales chasing is detected, in which case it is appriate to
switch to a later, post-appraisal-date sales period

Legal or practical constraints can prevent use of gtimal sample periods in many cases. In these
situations, it is important to determine the exactcause of the sales chasing. For example, if a large
proportion of selling properties are appealed andfiappeal boards typically adjust to sale price, theesult

is the same as sales chasing by the assessor. Qhgtion is to use appraised values prior to the amn of
the appeal board, provided that the appeal adjustm@ is not merely the result of an atypical clericalor
other error. Another approach is to use current saés prices and prior-year values, adjusted for
reappraisal activity or assessment value changes fhe population. The percentage increase or decream
the prior-year’'s appraised values for the populatio (net of new construction) should be used to adjushe
prior-year’s values for the sample (Gloudemans 1999

10. Presentation of Findings, Documentation, and Tr  aining
Oversight agencies should produce ratio studies ia manner that is transparent in all stages to all
stakeholders.

(See section 8, Part 1.)

11. Ratio Study Standards

Each state and province should have ratio study parmance standards. These standards, summarized fable
2-3, are suggested for jurisdictions in which curmt market value is the legal basis for assessmein. general,
when state and provincial standards are not met, sgppraisal or other corrective measures should be kan or
equalization procedures can be imposed. When an asght agency orders such actions, the burden of pof
should be on the agency to show that the standartiave not been achieved.



Table 2-3. Ratio study uniformity standards indicat ing acceptable general quality*

General Property Class Jurisdiction Size /Profile /Market Activity COD Range
Residential improved (single [ Very large jurisdictions / densely populated / newer properties / 5.0 to 10.0
family dwellings, Large to mid-sized jurisdictions / older & newer properties / less 5.0 to 15.0
condominiums, manuf. Rural or small jurisdictions / older properties / depressed 5.0 to 20.0
Income-produding Very large jurisdictions / densely populated / newer properties / 5.0 to 15.0
properties (commerdial, Large to mid-sized jurisdictions / older & newer properties / less 5.0 to 20.0
industrial, apartments,) Rural or small jurisdictions / older properties / depressed 5.0 to 25.0

Very large jurisdictions / rapid development / active markets|5.0 to 15.0
Residential vacant land Large to mid-sized jurisdictions / slower development / less 5.0 to 20.0

Rural or small jurisdictions/ little development / depressed |5.0 to 25.0

Very large jurisdictions / rapid development / active markets|5.0 to 20.0
Other (non-agricultural) vacant| Large to mid-sized jurisdictions / slower development / less 5.0 to 25.0
land Rural or small jurisdictions/ little development / depressed |5.0 to 30.0

These types of property are provided for general gu  idance only and may not represent jurisdictional
requirements. *The COD performance recommendations are based upon representative and adequate
sample sizes, with outliers trimmed and a 95% level of confidence.

*Appraisal level recommendation for each type of pr operty shown should be between 0.90 and 1.10.
*PRD's for each type of property should be between 0.98 and 1.03 to demonstrate vertical equity.

PRD standards are not absolute and may be less mean ingful when samples are small or when wide
variation in prices exist. In such cases, statistic al tests of vertical equity hypotheses should be
substituted.

*CODs lower than 5.0 may indicate sales chasing or  non-representative samples.




All standards recommended in this section are predated on the assumption that all practicable steps
necessary to maximize representativeness and vatidin the underlying ratio studies have been condued.

11.1 Level of Appraisal

The calculated measures of central tendency are puiestimates and provide only an indication, not
proof, of whether the level meets the appropriate @pl. Confidence intervals and statistical tests shud
be used to determine whether the appraisal level ffiers from the established goal in a particular
instance.

A decision by an oversight agency to take some amti (direct equalization, indirect equalization, reppraisal)
can have profound consequences for taxpayers, tagifurisdictions, and other affected parties. This dcision
should not be made without a high degree of certaipnthat the action is warranted. Conversely, a desion not

to take action when action is needed can have eglyaprofound consequences. Oversight agencies should
weigh all the options and consider the issues dissed below when developing or revising a level-gbjaraisal
standard, and when developing equalization or othesippraisal oversight procedures.

11.1.1 Purpose of Leve-of-Appraisal Sandard

Jurisdictions that follow the IAAO recommendation d annual reassessments and comply with USPAP
standards should be able to develop mass appraisabdels that maintain an overall ratio level of 10(ercent
(or very near thereto). The local assessor may bequired to observe reappraisal cycles defined by lagal
authority or public policy that can extend beyond oe year. During extended cycles inflation or deflan can
influence the overall ratio.

The purpose of a performance standard that allowsaasonable variation from 100 percent of market vake is
to recognize uncontrollable sampling error and thelimiting conditions that may constrain the degree b
accuracy that is possible and cost-effective withiran assessment jurisdiction. Further, the effect of
performance standards on local assessors must bensmlered in light of expectations of public policyand
resources available. For these reasons, states aremsight agencies may adopt performance standardsif
appraisal level that allow some variance from thed0 percent goal of market value.

11.1.2 Recommended Appraisal Level Standardsfor Direct and I ndirect Equalization

The performance standard adopted by an oversight @amcy should be a range around the legally required
level of appraisal in a property class or an overdjurisdiction. This range should be 90 to 110 pernt of the
legally required level of appraisal for direct equdization or reappraisal, or 95 to 105 percent for mdirect
equalization. A smaller maximum range for indirectequalization is justified because taxpayers are nais
comprehensively affected. Oversight agencies shouddiopt performance standards that are as close to
the legally required level as can be justified givethe local situation and taking into account the dctors
discussed herein.

In addition to the above appraisal level standardsgach class of property for which appraisal leveltandards
have been defined must be within 5 percent of theverall level of appraisal of the jurisdiction (seesection 11.2.3,
“Uniformity among Strata,” in this part). Both crit eria must be met.

11.1.3 Confidence I ntervalsin Conjunction with Performance Standards

By themselves, the calculated measures of centranidency provide only an indication, not proof, of
whether the appraisal level meets the performancdandard. So, the purpose of confidence intervals ah
similar statistical tests is to determine whetherhie appraisal level differs from the established péormance
standard in a particular instance. A conclusion ofnoncompliance requires a high degree of confidence,
thus a 90 percent (two-tailed) or 95 percent (oneailed) confidence interval should be used, exceporf
small or highly variable samples as described in ston 11.1.5, “Adjustment for High Variability and
Small Samples,” in this part.



11.1.4 Decison Modd

The oversight agency should determine whether thesemate is outside the acceptable range around the
legal level of appraisal with a specified degree statistical significance. The chosen interval shddioverlap
the performance standard range of 90 percent to 1ll@ercent in the case of direct equalization or
measuring appraisal performance. For indirect equakation the chosen interval should overlap the
performance standard range of 95 percent to 105 peent. If the confidence interval does not overlaprey
portion of the appropriate range, equalization is grformed or reappraisal orders are issued. See tabl2-4
for an example of the direct equalization or apprasal performance decision making process.

11.1.5 Adjustments for High Variability and Small Samples

High variability, small sample size, or a combinatin of these factors often causes confidence intetyao
become quite wide. Wide confidence intervals refledhe imprecision of the underlying statistic and an
decrease the usefulness of performance measuress@lwide confidence intervals can cause an inequita
situation in which jurisdictions with small samplesand large variability are never subject to equaliation or
reappraisal orders, while jurisdictions with larger samples and much less variability are more likelyo be
subject to such orders even though their appraisgderformance may be arguably better.

For these reasons, oversight agencies should comsiéxpanding sample sizes by taking steps to increa
the number of sales or by making independent appraals (see section 7.4 part 2). If the sample siznaoot
be increased, two options may be considered whenetipoint estimate fails to achieve compliance but ¢h
confidence interval overlaps the range of compliare

« If a particular point estimate does not meet the sindard for the current study cycle the oversight
agency may reduce the level of confidence by 5% tlfellowing year. This may be followed by an
annual stepwise reduction of 5%. Such a reduction ay continue to a 70 percent level of
confidence if the point estimate fails to meet theompliance threshold over this period of time.
Corrective action would be imposed when a given yea confidence interval fails to include the
performance standard range.

» The oversight agency may examine statistical poimtstimates over several study cycles. A
jurisdiction that fails to meet a particular point standard for 5 consecutive years has a probability
of less than 5% that compliance has been achievesljen if the confidence interval overlaps the
compliance threshold every year. In such cases tlowersight agency would impose corrective
decisions based upon the point estimate.

11.1.6 Calculating Equalization Adjustments

If noncompliance with either direct or indirect equalization standards is indicated, the appropriate pint
estimate (statistic) measuring appraisal level shédibe used to calculate adjustment factors, by diging it into
100 percent.

11.2 Appraisal Uniformity

Assuming the existence of an adequate and suffictnrepresentative sample, if the uniformity of appaisal is
unacceptable, reappraisal should be undertaken regdless of the level of appraisal. The oversight agey
should recognize that the COD is a point estimatend cannot be accepted as proof of assessment unifity
problems without an appropriate degree of statistial confidence. Such proof can be provided by recoged
statistical tests, including bootstrap confidencentervals. If the data are normally distributed, the COV and
confidence intervals around this measure also canebdetermined. Then the COV can be mathematically
converted into an equivalent COD.



11.2.1 Oversght Uniformity Standards

Oversight agencies should establish uniformity stafards for local assessment jurisdictions. Any COD
performance standards applied to strata within a p#icular jurisdiction should be related to the overall
size, profile of property characteristics (type, ag, condition, and obsolescence) and market activityn
general, tighter uniformity standards can be appliel to larger jurisdictions with newer construction and
active markets. And generally, less stringent unifanity standards should be applied to older, econoraally
depressed or less densely developed areas with lefficient markets. Standards should also be relaxkin
jurisdictions that experience economic instabilitydue to sudden changes in supply or demand factori
developing uniformity standards, oversight agencieshould consider reasonable tolerance ranges in
making compliance decisions.

11.2.2 Multi-level Uniformity Standards

The uniformity standards presented in table 2-3 aralefined in terms of the COD (point estimate) mease and
are intended to apply to ratio studies based on &, not those based on independent appraisals in iathlower
CODs often are typically observed. If reliability measures are not employed, sample size will play &tical role in
setting the maximum acceptable COD. In addition, inunusually homogeneous or restrictive markets or fo
properties subject to use-value or similar constraied value assessment, low CODs also can be antitgoh In all
other cases, CODs less than 5 percent should be sidered unusual and possibly indicative of non-re@sentative
samples or the selective reappraisal of sold parselThe COD standards in table 2-3 may not be apphble to
property strata in unique, depressed, or rapidly canging markets. In such cases, assessment admiragbrs may
be able to develop target standards based on an dyss of past performance or results in similar makets
elsewhere. Such an analysis can be based on ratigdy results for the past five years or more.

11.2.3 Uniformity among Strata
Although the goal is to achieve an overall level dippraisal equal to 100 percent of the legal requiment,
ensuring uniformity in appraisal levels among stra is also important.

Table 2-4. Ratio Study Standards and Decision Makin ~ g—Direct Equalization or Appraisal Performance
Using Median 90%-110% Standard
Example demonstrating application of standard at a 95% level of confidence

Confidence Interval CI Overaps Point Estimate in Equalization
Case Point (CI) Width Performance Performance Action or
1 92% 86% to 101% yes yes no
2 88% 81% to 95% yes no no
3 84% 79% to 88% no no yes

The level of appraisal of each stratum (class, ndigorhood, age group, market areas, and the like) shild be
within 5 percent of the overall level of appraisalof the jurisdiction. For example, if the overall level of
appraisal of the jurisdiction is 1.00, but the appaisal level for residential property is 0.93 and th appraisal
level for commercial property is 1.06 the jurisdicion is not in compliance with this requirement. Ths test
should be applied only to strata subject to compliace testing. The oversight agency can conclude thtktis
standard has been met if 95 percent (two-tailed) ofidence intervals about the chosen measures of ¢ex

tendency for each of the stratum fall within 5 perent of the overall level of appraisal calculated fothe
jurisdiction. Using the above example, if the uppeconfidence limit for the level of residential progrty is 0.97
and the lower confidence limit for commercial propety is 1.01, the two strata are within the acceptale range.



11.2.4 Vertical Equity

PRDs should be between 0.98 and 1.03. The reasois ttange is not centered on 1.00 relates to an inleat
upward bias in the arithmetic mean (numerator in the PRD) that does not equally affect the weighted rae
(denominator in the PRD). When samples are small g@ve high dispersion, or include properties with exeme
values, the PRD may not provide an accurate indicain of assessment regressivity or progressivity. 18ilar
considerations apply to special-purpose real propgy and to personal property. It is good practice tgperform
an appropriate statistical test for price-related liases before concluding that they exist (see talle2 in Part
1).

11.3 Natural Disasters and Ratio Study Standards
Natural disasters such as earthquakes, floods, andurricanes can have a substantial impact on the
conduct of ratio studies and the interpretation anduse of the results, and in general, they:

e increase the difficulty of accurately identifying te physical and economic characteristics of
property on the dates of sale/lease and the date agppraisal

« increase the difficulty of producing sufficiently reliable appraised values (numerators)
« decrease the availability of usable sales and otherarket data

« increase the difficulty of identifying and obtaining such usable data

« increase the difficulty of producing sufficiently reliable independent appraisals

« increase the difficulty of accurately matching thecharacteristics of numerators with those of
denominators

These potential problems can result from extraordiary changes in market conditions and in the physidand
economic characteristics of property between the das of sale/ lease and the date of appraisal. Asesult of
these potential problems, a number of unreliable saple properties may need to be voided and usablersple
sizes can be reduced significantly. All of thesedtrs should be considered when ratio study standds are
applied to ratio study results from areas substantilly affected by natural disasters, but such consitation must
not result in unwarranted relaxation of applicable standards. When faced with such situations, oversig
agencies must use informed, reasoned judgment andromon sense to produce a sufficiently reliable rati
study, based upon the best information available.

12. Personal Property Studies

Most personal property ratio studies performed by @ersight agencies are performed for equalization
purposes. Because indirect equalization in particar requires overall estimation of value, it is impeative
for these ratio studies to focus on large accounts.

Horizontal equity requires similar levels of apprasal between real and personal property. Sales dafar
personal property are difficult to obtain and analyze because markets for personal property are gendia
less visible and more difficult to follow than realproperty markets. Therefore, performance reviews ad
appraisal ratio studies should be used in place sfiles ratio studies to determine the quality of appisal of
personal property. The performance review does noguantify assessment conditions but can determine
general assessment quality. The appraisal ratio sty can be used to determine the level and uniformyitof
assessment for personal property.



12.1. The Performance Review

The performance review is an empirical study that ealuates the assessment method used and the ability
the jurisdiction to meet its legal requirement in he assessment of personal property. This type olsly can
be used to allocate tax dollars in multijurisdictional funding calculations or equalization by assumig that

jurisdictions passing the performance review are a&gssing personal property at the general level offeer

classes of property analyzed with ratio studies.

12.1.1. Discovery

The jurisdiction must have the ability to discoverthe owners or users of taxable personal property wiin the
jurisdiction. This is accomplished using phone boak business/occupational licenses, listings, saesrolls, and field
reviews (see IAAO Course 500, “The Assessment ofr&nal Property,” and Standard on Valuation of
Personal Property [IAAO 2005] for a complete list).

12.1.2. Valuation

Personal property is valued by using acceptable setlules and methods including depreciation schedules
published by nationally recognized valuation firms,market data from published valuation guides, and ther
generally accepted valuation methods and acceptabégljustments (see Standard on Valuation of Personal
Property).

12.1.3. Verification

Inclusiveness of personal property returns and repats should be verified by an audit program. The aud
program should focus on larger and complex accourthowever, it also should include randomly selected
accounts. The audit program should provide coveragef the entire tax base regardless of the jurisdi@n’s
reappraisal cycle.

12.1.4 Forms and Renditions

Comprehensive forms supplied by the assessment aatlty should allow the taxpayer to disclose fully &
assessable personal property. The tax laws shouldquire mandatory compliance, with meaningful penales
for noncompliance.

12.2. Appraisal Ratio Studies for Personal Property

The appraisal ratio study produces an estimate ofhie level of assessment of personal property by
developing a ratio for property that is on the taxroll through the use of appraisals. The level of

assessment determined in this way can be adjustedwinward to account for property that has not been

assessed.

12.2.1 Assessment Ratio for Personal Property

Personal property market values are usually derivedirom appraisals using a replacement cost new less
depreciation (RCNLD) approach (see IAAO Course 500A comparison of the depreciation schedules in use
nationally accepted schedules would enable the aalation of a ratio for property on the roll. A statistically
sound process should be used to select a sampld tkaepresentative of personal property on the taxolls. Such

a sample can be parcel- or value-based depending the intended use of the ratio study in indirect ordirect
equalization.

12.2.2 Stratification
Proper stratification of personal property accountsshould be done for greater statistical accuracy.tfta
should be based on the type and value of personabperty accounts.

Stratification by type of account should occur firs. Personal property accounts can be divided into
residential (motor vehicles, boats, aircraft, and lie like), agriculture, and business accounts. Furtr



stratification can occur in residential and agricutural accounts but is necessary in business or conamcial
accounts. Business accounts are usually stratifiday size into a minimum of four groups. Value range$or
these groups should be derived from the value rangan the local market. One example would be small
(less than $250,000), medium ($250,000 to $1 mid), moderate ($1-$5 million), and large (greaterhan
$5 million). Individual size of account can be detenined by value on the prior-year personal propertyroll.

12.2.3 Property Escaping Assessment

Personal property is particularly prone to escapingassessment. Some determination should be made abou
the portion of taxable personal property not on theassessment roll. However, estimates based on natb
averages are less meaningful at the local jurisdicnal level.

12.2.3.1 I dentifying Personal Property Owners and Users Not on the Rall

Discovery tools can be used to determine accountstron the roll for a sample area or group. Once the
extent of the problem is identified, a projection an be made of the percentage of personal propertyoh
identified on the assessment roll.

12.2.3.2 I dentifying Personal Property Not | ncluded in Taxpayer Returnsg/Reports

The accepted method of determining the property ontied in taxpayer returns/reports is to audit the
account (see IAAO workshops on auditing). The auditesults are applied back to the account value. The
resulting fraction is property that is escaping taation within that particular personal property account.

If appropriate sampling techniques are used in set#ing the accounts for audit, the resulting ratio $
applied to the total roll to help determine the pecentage of personal property escaping assessmenthin
the jurisdiction.

12.2.4 Computing the Level of Appraisal

The overall ratio is then determined by reducing tle valuation ratio by the percent of property whollyor
partially escaping taxation. For example, if the apraisal level is found to be 90 percent and it is
determined that 5 percent of personal property is gcaping assessment, then the corrected level of
assessment is the appraisal level times the percage of personal property assessed: 0.90 x (1 — 0.65
0.855. For indirect equalization, this calculatiorwould result in a higher equalized value.



Standard on Ratio Studies

Definitions

Absolute value. The value of a number (or variablejegardless of its sign. For example, 3 and —3 (mis
3) both have an absolute value of 3. The mathemadicsymbol for absolute value is one vertical bar on
each side of the number in question, for example3||

Accuracy. The closeness of a measurement, computatj or estimate to the true, exact, or accepted wa.
Accuracy also can be expressed as a range about thee value. See also precision and statistical accuracy.

Adjusted sale price. The sale price that results &fm adjustments made to the stated sale price to ammt
for the effects of time, personal property, finanaig, or the like.

Appraisal. “The act or process of developing an opion of value; an opinion of value” (USPAP 1999).
The act of estimating the money value of propertyThe money value of property as estimated by an
appraiser.

Appraisal date. The date as of which a property’s &lue is estimated See also assessment date.

Appraisal ratio. (1) The ratio of the appraised valie to an indicator of market value. (2) By extensin, an
estimated fractional relationship between the apprisals and market values of a group of propertiesSee
also level of appraisal.

Appraisal ratio study. A ratio study using indepencdent expert appraisals as indicators of market value

Appraisal-sale price ratio. The ratio of the apprased value to the sale price (or adjusted sale pricef a
property; a simple indication of appraisal accuracy

Appraised value. The estimate of the value of a pperty before application of any fractional assessnm
ratio, partial exemption, or other adjustments.

Arithmetic mean. A measure of central tendency. Theesult of adding all the values of a variable and
dividing by the number of values. For example, tharithmetic mean of 3, 5, and 10 is 18 divided by 8r
6.

Array. An ordered arrangement of data, such as a $ting of sales ratios, in order of magnitude.

Assessed value. (1) A value set on real estate @etsonal property by a government as a basis forlging taxes.
(2) The monetary amount at which a property is puion the assessment roll for purposes of computing eftax
levy. Assessed values differ from the assessor'direate of actual (market) value for four major reasons:
fractional assessment ratios, partial exemptions,referential assessments, and decisions by assessifiigials to
override market value.

Assessment. (1) In general, the official acts of @emin-ing the amount of the tax base. (2) As appd to
property taxes, the official act of discovering, Bting, and appraising property, whether performed ly an
assessor, a board of review, or a court. (3) The e placed on property in the course of such act.

Assessment-appraisal ratio. The ratio of the assextvalue of a property to an independent appraisal.

Assessment date. The status date for tax purposeppraised values reflect the status of the property
and any partially completed construction as of thiglate.

Assessment progressivity (regressivity). An appraas bias such that high-value properties are appraexd
higher (or lower) than low-value properties in reldion to market values. See also price-related
differential.



Assessment ratio. (1) The fractional relationship foan assessed value to the market value of the prexgy
in question. (2) By extension, the fractional relabnship of the total of the assessment roll to thiotal
market value of all taxable property in a jurisdiction. See also level of assessment.

Assessment-sale price ratio. The ratio of the assesl value to the sale price (or adjusted sale pricef a
property.

Assessor. (1) The head of an assessment jurisdinticAssessors can be either elected or appointed. this
standard the term is sometimes used collectively tefer to all assessment officials charged with admistering

the assessment function. (2) The public officer anember of a public body whose duty it is to make thoriginal
assessment.

Average deviation. The arithmetic mean of the absote deviations of a set of numbers from a measurd o
central tendency such as the median. Taking absokitvalues is generally understood without being stad.
The average deviation of the numbers 4, 6, and 1®aut their median (6) is (2 + 0 + 4) + 3 = 2. Thevarage
deviation is used in computing the coefficient ofidpersion (COD).

Bias. A type of nonsampling error in which a calcuted statistic differs systematically from the poplation
parameter. A process is biased if it produces redslthat vary systematically with some factor that kould
be irrelevant. In assessment administration, asseaent progressivity (regressivity) is one kind of pssible
bias.

Bootstrap. A computer-intensive method of statistial inference that is based on a repeated resamplirgf

data to provide more information about the populaton characteristics. The bootstrap is a data-driven
procedure that is particularly useful for confidence interval approximation when no traditional formulas

are available or the sample has been drawn from agpulation that does not conform to the normal
distribution.

CAMA. See computer-assisted mass appraisal

Central tendency. (1) The tendency of most kinds afata to cluster around some typical or central vale, such
as the mean or median. (2) By extension, any or alich statistics. Some kinds of data, however, suel the
weights of cars and trucks, may cluster about tworamore values, and in such circumstances the meamjrof
central tendency be-comes unclear. This may happémratio studies in which two or more classes of mperty
are combined.

Class. A set of items defined by common charactetiiss. (1) In property taxation, property classes sth as
residential, agricultural, and industrial may be ddined. (2) In assessment, building classificatiorystems based
on type of building design, quality of construction or structural type are common. (3) In statisticsa predefined
category into which data may be put for further andysis. For example, ratios may be grouped into thiellowing
classes: less than 0.500, 0.500 to 0.599, 0.6(Da89, and so forth.

COD. See coefficient of dispersion.

Coefficient of concentration. The percentage of olesvations falling within a specified percentage (sa
15 percent) of a measure of central tendency.

Coefficient of dispersion (COD). The average devian of a group of numbers from the median
expressed as a percentage of the median. In ratitudies, the average percentage deviation from the
median ratio.

Coefficient of variation (COV). A standard statistical measure of the relative dispersion of the sarmpldata
about the mean of the data; the standard deviatioexpressed as a percentage of the mean.

Computer-assisted mass appraisal (CAMA). A proceshat uses a system of integrated components and
software tools necessary to support the appraisalf ca universe of properties through the use of
mathematical models that represent the relationshifpetween property values and supply/demand factors.



Confidence interval. A range of values, calculatettom the sample observations, that are believed, ' a
particular probability, to contain the true population parameter (mean, median, COD). The confidence
interval is not a measure of precision for the samnip statistic or point estimate, but a measure of th
precision of the sampling process (see reliability)

Confidence level. The degree of probability assoted with a statistical test or confidence intervalcommonly

90, 95, or 99 percent. For example, a 95 percentrdmence interval implies that were the estimatiorprocess

repeated

again and again, then 95 percent of the calculatethtervals would be expected to contain the true
population measure (such as the median, mean, or ).

Contributory value. The amount a component of a prperty contributes to the total market value. For
improvements, contributory value must be distinguied from costs.

COV. See coefficient of variation.

Date of sale (date of transfer). The date on whictine sale was consummated. This is considered to the
date the deed, or other instrument of transfer, isigned. The date of recording can be used as a pyoi
it is not unduly delayed as it would be in a land antract.

Direct equalization. The process of converting rafi study results into adjustment factors (irends) ad
changing locally determined appraised or assessedlves to more nearly reflect market value or the Igally
required level of assessmengee also equalization and indirect equalization.

Dispersion. The degree to which data are distribut either tightly or loosely around a measure of ceral
tendency. Measures of dispersion include the rangeyerage deviation, standard deviation, coefficienof
dispersion, and coefficient of variation.

Distribution-free statistics. A set of robust nonpaametric methods whose interpretation or reliability
does not depend on stringent assumptions about thdistribution of the underlying population from
which the sample has been drawrSee also parametric statistics.

Equalization. The process by which an appropriate gvernmental body attempts to ensure that property
under its jurisdiction is assessed at the same assment ratio or at the ratio or ratios required by law.
Equalization can be undertaken at many different lgels. Equalization among use classes (such as
agricultural and industrial property) can be undertaken at the local level, among properties in a schb
district and a transportation district; equalization among counties is usually undertaken by the statt®
ensure that its aid payments are distributed fairly See also direct equalization and indirect equalization.

Exploratory data analysis. That part of statistical practice concerned with reviewing the data set tsolate
structures, uncover patterns, or reveal features tht may improve the confirmatory analysis.

Fixture. An asset that has become part of real ed through attachment in such a manner that its
removal would result in a loss in value to eitherlie asset or the real estate to which the asset ffixed.

Fractional assessments. Assessments that by lawly practice have assessment ratios different from. 1
Usually the assessment ratio is less than 1, andaésessment biases are present, different classés o
property may have different fractional ratios.

Frequency distribution. A table or chart showing the number or percentage of observations falling in
the boundaries of a given set of classes. Used iatio studies to summarize the distribution of the
individual ratios. See also classand histogram.

Histogram. A bar chart or graph of a frequency distibution in which the frequencies of the various csses are
indicated by horizontal or vertical bars whose lenths are proportional to the number or percentage of
observations in each class.



Hypothesis. A statement in inferential statistics,the truth of which the analyst is interested in
determining.

Independent appraisal. An estimate of value using anodel different from that used for assessment
purposes. Independent appraisals are used to supphtent sales in sales ratio studies or in appraisahtio
studies.

Indirect equalization. The process of computing hypthetical values that represent the oversight ageps
best estimate of taxable value, given the legallyequired level of assessment or market value. Indicg
equalization allows proper distribution of intergovernmental transfer pay-ments between state or prowicial
and local governments despite different levels ofpgraisal between jurisdictions or property classesSee
also equalization and direct equalization.

Interquartile range (IQR). The result obtained by subtracting the first quartile from the third quarti le. By
definition 50 percent of the observations fall witin the IQR.

Land contract. An executor’'s contract for the purchase of real property under the terms of which legal
title to the property is retained by the vendor untl such time as all conditions stated in the contret have
been fulfilled; commonly used for installment purctase of real property.

Level of appraisal. The common, or overall, ratio bappraised values to market values. Three conceptse
usually of interest: the level required by law, thdrue or actual level, and the computed level baseth a ratio
study.

Level of assessment. The common or overall ratio afssessed values to market valueSee also level of
appraisal. Note: The two terms are sometimes distinguished, but theris no convention determining their
meanings when they are. Three concepts are commondy interest: what the assessment ratio is legally
required to be, what the assessment ratio for thegpulation actually is, and what the assessment ratifor the
population seems to be, on the basis of a sampledaapplication of inferential statistics. When levelof
assessment is distinguished from assessment ratlevd of assessment usually means either the legal
requirement or the true ratio, and assessment ratio usually means the true ratio or the sample statisti

Margin of error. A measure of the uncertainty assoiated with statistical estimates of a parameter. lis typically
linked to consumer surveys or political poll questins. A margin of error is a key component of a coidence
interval. It reports a “plus or minus” percentage a proportion quantity in a confidence interval at a specified
level of probability (typically 95 percent).See also confidence interval.

Market value. The major focus of most real propertyappraisal assignments. Both economic and legal dwef
tions of market value have been developed and reéd. A current economic definition agreed upon by
agencies that regulate federal financial institutias in the United States is: The most probable pricén terms
of money) which a property should bring in a compétive and open market under all conditions requisié to a
fair sale, the buyer and seller each acting prudelyt and knowledgeably, and assuming the price is not
affected by undue stimulus. Implicit in this defintion is the consummation of a sale as of a specifidate and
the passing of title from seller to buyer under coditions whereby: The buyer and seller are typically
motivated; Both parties are well informed or well alvised, and acting in what they consider their besnhter-
ests; A reasonable time is allowed for exposure ifie open market; Payment is made in terms of casimi
United States dollars or in terms of financial arraagements comparable thereto; The price representhi¢
normal consideration for the property sold unaffeced by special or creative financing or sales cona#sns
granted by anyone associated with the sale. (SeeRAFR for additional comments.)

Mass appraisal. The process of valuing a universef @roperties as of a given date using standard
methodology, employing common data, and allowing fcstatistical testing (sedJSPAP)

Mean. See arithmetic mean.



Median. A measure of central tendency. The value dhe middle item in an uneven number of items
arranged or arrayed according to size; the arithmet average of the two central items in an even
number of items similarly arranged.

Median absolute deviation. The median of the absde deviations from the median. In a symmetrical
distribution, the measure approximates one-half théQR.

Median percent deviation. The median of the absolet percent deviations from the median; calculated
by dividing the median absolute deviation by one-hodredth of the median.

Nonparametric statistics.See distribution-free statistics.

Nonsampling error. The error reflected in ratio study statistics from all sources other than samplinggrror.
While nonsampling error is unavoidable due to theriefficiencies inherent in real property markets, tte
imperfections of the appraisal process, and the ingrfections of conducting ratio studies, all practiable steps
must be taken to minimize nonsampling error in ratd studies.

Normal distribution. A theoretical distribution oft en approximated in real world situations. It is
symmetrical and bell-shaped; 68 percent of the obs@tions occur within one standard deviation of the
mean and 95 percent within two standard deviationsf the mean.

Observation. One recording or occurrence of the vale of a variable, for example, one sale ratio amorey
sample of sales ratios.

Outliers. Observations that have unusual values, #t is, differ markedly from a measure of central tedency.
Some outliers occur naturally; others are due to da errors.

Parameter. Numerical descriptive measure of the papation, for example, the arithmetic mean or standed
deviation. Parameters are generally unknown and asbated from statistics calculated from a sample ofhe
population.

Parametric statistics. Statistics whose interpretabn or reliability depends on the distribution of the
underlying data. See also distribution-free statistics.

Percentile. The values that divide a set of data fa specified percentages when the data are arrayed
ascending order. The tenth percentile includes thiwwest 10 percent of the values, the twentieth pezntile
includes the lowest 20 percent of the values, and forth.

Personal property. See property.

Plottage value. The excess of the value of a largarcel of land formed by assemblage over the sum of
the values of the unassembled parcels.

Point estimate. A single numerical value that candoused to estimate a population parameter. It is tailated on
the basis of information collected from a sample. dnt estimates are generally constructed to providéhe best
unbiased estimate of the population parameter corgtent with the sample data. However, the point estiate is
only an estimate, and is unlikely to have the samalue as the population parameter. (See Confidenaaterval

and Reliability for discussion of precision of thesampling process.)

Points. Prepaid interest on a loan; one point is el to 1 percent of the amount of the loan. It isammon to
deduct points in advance of the loan, so that andividual pays interest on 100 percent of the loanui gets
cash on, say, only 99 percent.

Population. All the items of interest, for exampleall the properties in a jurisdiction or neighborhood; all the
observations in a data set from which a sample mdye drawn.

Precision. The level of detail in which a quantityor value is expressed or represented. It can be dlaaterized
as the number of digits used to record a measuremierA high level of represented precision may be uddo



imply a greater level of accuracy; however, this dationship may not be true. Precision also relate® the
guality of an operation or degree of refinement byvhich results are obtained.

A method of measurement is considered precise ifpeated measurements yield the same or nearly thensa
numeric value. See also accuracyand statistical precision.

PRD. See price-related differential.
Price. The amount asked, offered, or paid for a prperty. (See USPAP [2004] for additional comments.)

Price-related differential. The mean divided by theweighted mean. The statistic has a slight bias
upward. Price-related differentials above 1.03 tendo indicate assessment regressivity; price-related
differentials below 0.98 tend to indicate assessmgprogressivity.

Progressivity. See assessment progressivity (regres-sivity).

Property. An aggregate of things or rights to thing. These rights are protected by law. There are twisasic
types of property: real and personal. Real propertyconsists of the interests, benefits, and rightsterent in
the ownership of land plus anything permanently atiched to the land or legally defined as immovableahe
bundle of rights with which ownership of real estag is endowed. To the extent that “real estate” comomly
includes land and any permanent improvements, thewto terms can be understood to have the same
meaning. Also calledrealty. Personal property is defined as those items thaenerally are movable or all
items not specifically defined as real property. May states include as personal property the costssaxiated
with placing personal property in service, such asales tax, freight, and installation. Installationitems
include, but are not limited to, wiring, foundations, hookups, and attachments. Two commonly used test
for distinguishing real and personal property are () the intent of the parties and (2) whether the @m may
be removed from the real estate without damage tatker.

Qualified sale. A property transfer that satisfiesthe conditions of a valid sale and meets all otheechnical
criteria for inclusion in a ratio study sample. If a property has undergone significant changes in plsycal
characteristics, use, or condition in the period beveen the assessment date and sale date, it wouldt n
technically qualify for use in ratio study.

Quatrtiles. The values that divide a set of data it four equal parts when the data are arrayed in asnding
order. The first quartile includes the lowest quarkr of the data, the second quartile, the second lest quarter,
and so forth.

Random sample. A sample oh items selected from a population in such a way thagach sample of the
same size is equally likely. This also includes ttease in which each element in the sample has aruaf
chance of being selected.

Range. (1) The maximum value of a sample minus thminimum value. (2) The difference between the
maximum and minimum values that a variable may assue.

Ratio study. A study of the relationship between gpraised or assessed values and market values.
Indicators of market values may be either sales (&s ratio study) or independent “expert” appraisals
(appraisal ratio study). Of common interest in ratb studies are the level and uniformity of the
appraisals or assessmentSee also level of appraisaland level of assessment.

Real property. See property.
Regressivity.See assessment progressivity (regressivity).
Regressivity index.See price-related differential.

Reliability. In a sampling process, the extent to hich the process yields consistent population estates.
Ratio studies typically are based on samples. Ststics derived from these samples may be more or fs
likely to reflect the true condition in the populaton depending on the reliability of the sample.
Representativeness, sample size, and sample unifétyrall contribute to reliability. Formally, reliab ility is



measured by sampling error or the width of the coriflence interval at a specific confidence level rdige to
the central tendency measure.

Representative sample. A sample of observations froa larger population of observations, such that
statistics calculated from the sample can be expext to represent the characteristics of the populatn
being studied.

Sale price. (1) The actual amount of money exchargjgor a unit of goods or services, whether or not
established in a free and open market. An indicatoof market value. (2) Loosely used synonymously it
“offering” or “asking price.”

Sale ratio. The ratio of an appraisal (or assessedjlue to the sale price or adjusted sale price &
property.

Sales chasing. Sales chasing is the practice ofngsihe sale of a property to trigger a reappraisabf that
property at or near the selling price. If sales wih such appraisal adjustments are used in a ratio stly, the
practice causes invalid uniformity results and causs invalid appraisal level results, unless similaunsold
parcels are reappraised by a method that producesnaappraisal level for unsold properties equal to th
appraisal level of sold properties. (2) By extensip any practice that causes the analyzed sample to
misrepresent the assessment performance for the @etpopulation as a result of acts by the assesssffice. A
subtle, possibly in-advertent, variety of sales clsing occurs when the recorded property characterigts of sold
properties are differentially changed relative to unsold properties. Then the application of a uniformvaluation
model to all properties results in the recently sol properties being more accurately appraised thanhie unsold
ones.

Sales ratio study. A ratio study that uses sales jges as proxies for market values.
Sample. A set of observations selected from a pogtibn. If the sample was randomly selected, basic
concepts of probability may be applied.

Sampling error. The error reflected in ratio study statistics that results solely from the fact that asample of
the population is used rather than a census of thopulation.

Scatter diagram or scatter plot. A graphic means ofiepicting the relationship or correlation betweerntwo
variables by plotting one variable on the horizonthaxis and one variable on the vertical axis. Oftemn ratio
studies it is informative to determine how ratios ee related to other variables. A variable of interet is
plotted on the horizontal axis and ratios are plottd on the vertical axis.

Significance. A measure of the probability that anevent is attributable to a relationship rather than
merely the result of chance.

Skewed. The quality of a frequency distribution tha makes it asymmetrical. Distributions with longer
tails on the right than on the left are said to beskewed to the right or to be positively skewed.
Distributions with longer tails to the left are sad to be skewed to the left or to be negatively sked.

Standard deviation. The statistic calculated from aset of numbers by subtracting the mean from eachalue
and squaring the remainders, adding together all th squares, dividing by the size of the sample lesse, and
taking the square root of the result. When the datare normally distributed, the percentage of obsemtions
can be calculated within any number of standard deations of the mean from normal probability tables.
When the data are not normally distributed, the stadard deviation is less meaningful and the analysthould
proceed cautiously.

Standard error. A measure of the precision of a meaure of central tendency; the smaller the standard
error, the more reliable the measure of central tedency. Standard errors are used in calculating a
confidence interval about the arithmetic mean andhe weighted mean. The standard error of the sample
mean is the standard deviation divided by the squarroot of the sample size.



Statistical accuracy. The closeness between thet&#cal estimate and the true (but unknown) populdéion

parameter value it was designed to measure. It issually characterized in terms of error or the potetial

significance of error and can be decomposed into gling error and nonsampling error components.
Accuracy can be specified by the level of confideaselected for a statistical tesSee also accuracy.

Statistical precision. A reference to how closelhe survey results from a sample can reproduce thesults
that would be obtained from the entire population & complete census). The amount by which a sample
statistic can vary from the true population parameer is due to error. Even if all the sample data are
perfectly accurate, random (sampling) error affectsstatistical precision (measured by the standard
error or standard deviation). The dispersion of ratos in the population and the sample size have a
controlling influence over the precision of any stastical estimate. When the reliability of a statisical
measure is being evaluated, narrower confidence ietvals have greater precisionSee also precision.

Statistics. Numerical descriptive data calculatedrbm a sample, for example, the median, mean, or
COD. Statis-tics are used to estimate correspondingeasures, termed parameters, for the population.

Stratify. To divide, for purposes of analysis, a gaple of observations into two or more subsets acading
to some criterion or set of criteria.

Stratum, strata (pl.). A class or subset that rest$ from stratification.

Time-adjusted sale price. The price at which a progrty sold adjusted for the effects of price changes
reflected in the market between the date of sale drthe date of analysis.

Trimmed mean. The arithmetic mean of a data set iddified by the proportion of the sample that is
trimmed from each end of the ordered array. For exenple, a 10 percent trimmed mean of a sample of size
ten is the average of the eight observations remaimg after the largest and smallest observations havbeen
removed.

Value. (1) The relationship between an object desd and a potential owner; the characteristics of stcity,
utility, desirability, and transferability must be present for value to exist. (2) Value may also besdcribed
as the present worth of future benefits arising fron the ownership of real or personal property. (3) fie
estimate sought in a valuation. (4) Any number beteen positive infinity and negative infinity.

Variable. An item of observation that can assume vaus values, for example, square feet, sales prige
or sales ratios. Variables are commonly describedytusing measures of central tendency and dispersion

Weighted mean; weighted average. An average in whiceach value is adjusted by a factor reflecting its
relative importance in the whole before the valueare summed and divided by their number.

Weighted mean ratio. Sum of the appraised values dded by the sum of the sales prices (or
independent estimates of market value), which weigh each ratio in proportion to the sale price (or
independent estimate of market value).
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Appendix A. Sales Validation Guidelines

A.1 Sources of Sales Data

The best sources of sales data are copies of deedseal estate transfer affidavits containing the @ll
consideration and other particulars of the sale. Asessing officers in jurisdictions without laws
mandating full disclosure of sales data to assesgimfficials work under a severe handicap and should
seek legislation that provides for such disclosure.

1. Real estatetransfer documents. These documents are (1) copies of deeds and laodtracts, (2)
copies of real estate transfer affidavits, and (3)losing statements.

2. Buyersand sdllers. Buyers and sellers of real property can be contged directly to secure or
confirm sales data. Means of contact include salggiestionnaires, telephone interviews, and
personal interviews.

3. Third-party sources. Third-party sources include multiple listing agecies, real estate brokers and
agencies, government and private fee appraisers,tatneys, appraisal organizations, and others.
Of particular value are those individuals or agencaés that publish lists of sales or provide sales in
an electronic format.

A.2 Information Required
The following data are needed to make any necessaagljustments to sales prices, compute sales ratios,
and update ownership information.

1. Full consideration involved. This is the total amount paid for the property, induding the cash
down payment and amounts financed. The sale price the most essential item of information
concerning the sale, and its accuracy must be cargfy scrutinized. In many jurisdictions it is
common practice in deeds of conveyance to state siferations in such terms as “one dollar plus
other due and just consideration.” These amounts arrarely the actual selling price and should
be ignored in favor of information from the buyer and seller or other reliable source.

2. Names of buyer and séller. This information permits the assessor to maintai a current record of
the owners of all property in the jurisdiction. Transfer documents often refer to the buyer as the
grantee or transferee and to the seller as the graor or transferor.

3. Addresses, phone numbers, and other contact information of buyer and seller or their legal designee.
This information helps to identify more positivelythe parties to the sale. If the buyer will not resie
at the property, the buyer’s address may be needddr future correspondence. If the seller has
established a new address, this information will dithe assessor in contacting the seller regarding
the sale.

4, Relationship of buyer and sdler. It is important to know whether the buyer and sdler are related
individuals or corporate affiliates because such s$es often do not reflect market value.

5. Legal description, address, and parcel identifier. If each parcel is assigned a unique parcel
identifier and if this number is noted on the docunent at the time it is recorded, then the assessor
can locate the parcel in the files directly. If notthe legal description or street address is essét
to locate the parcel.

6. Typeof transfer. It is crucial to identify whether or not a saleis an “arm’s-length” transfer.
Therefore, if the sources of sales data do not inale copies of deeds, the type of deed should be
specifically required.



7. Timeon themarket. Sales that have been exposed to the open marked long, not long enough, or
not at all may not represent market value.

8. Interest transferred. The appraiser must identify whether or not the atire bundle of rights (fee
simple) to the property has transferred. For examp, in some transactions, only a life tenancy (“life
estate”) may be conveyed, or the seller may retaimineral or other rights to the property. Similarly,
the sale price of a property encumbered by a longtm lease may not reflect the market value of the
fee simple estate in the property.

9. Typeof financing. In analyzing the sale, it is helpful to know theamount of down payment; the
type, remaining amount, and interest rates of notesecured by mortgages or deeds of trust assumed
by the buyer; and the value of any stocks, bondspites, or other property passed to the seller. It is
also important to know whether the sale conveys té to the property or that it is a land contract, n
which title is not conveyed until some time in théuture, typically several years.

10. Personal property. A sales ratio study requires
knowledge of the amount paid for the real
property. The sale document ideally would note
the type and value of any significant personal progrty items included in the transaction.

11. Date of transfer. This is the date on which the sale was closed completed. The date the deed or
other transfer document was recorded can be used assurrogate, provided there was no undue
delay in the recording. If there has been a delayirecording, the date of the deed or transfer
instrument should be used.

12. Instrument number. This number, as well as the record or deed boolnd page, indicates where
the deed is located in the official records and thaican be important in researching sales or leases
and identifying duplication.
The data noted above should be maintained in a sajde data file or the sale history file component ba
CAMA system. In addition, the file should include aditional information useful for stratification and other
analytical purposes. Sales data files should refiethe physical characteristics of the property whersold. If
significant legal, physical, or economic changes ta occurred between the sale date and the assessimen
date, the sale should not be used for ratio studie§The sale may still be valid for mass appraisal odeling
by matching the sale price against the characteriwsis that existed on the date of sale.)

A.3 Confirmation of Sales

A.3.1 Importance of Confirmation

The usefulness of sales data is directly related the completeness and accuracy of the data. Salestal
should be routinely confirmed or verified by contating buyers, sellers, or other knowledgeable partipants
in the transaction. In general, the fewer the saleig a stratum, the less common or more complex thgpe of
property, and the more atypical the sale price, thgreater the effort should be to confirm the partialars of
the sale. With larger sample sizes, It may be suffent to confirm single-family residential sales byaudit or
exception.

A.3.2 Methods of Confirmation

In general, the completeness and accuracy of saldsta are best confirmed by requesting the particules of
a sale from parties to the sale. If a transfer doauent is not required, questionnaires after the salean be
used. A sales questionnaire, which requests the gymf information listed in Section A.2, is one préeal
means of confirming sales. Telephone or personaltérviews can be more comprehensive than mailed
guestionnaires. Forms with space to record the samgpes of information should be used for such
interviews. Appendix G contains a model sale confination questionnaire (additional sample sales



guestionnaires and interview forms can be found inmproving Real Property Assessment [IAAO 1978, 95—
104]).
Mailed sales questionnaires should be as concisepssible and should include

* a postage-paid return envelope
« official stationery

* purpose of the questionnaire

* contact person

« authorized signature

Forms designed for telephone interviews should ingtle the name and phone number of the contact
person. Such forms also should include the date anthme of the person conducting the interview along
with the number of attempts made to contact a partyo the sale.

A.4 Screening Sales
Sales used in a ratio study must be screened to danine whether they reflect the market value of the
real property transferred. Specific objectives of ales screening are as follows:

« to ensure that sales prices reflect to the maximurmextent possible only the market value of the real
property transferred and not the value of personaproperty, financing, or leases

« to ensure that sales that occurred only during thgeriod of analysis are used

« to ensure that sales are excluded from the ratiostly only with good cause (e.g., when they
compromise the validity of the study)

Every arm’s-length, open-market sale that appearsa meet the conditions of a market value transaction
should be included in the ratio study unless one a@fe following occurs:

« Data for the sale are incomplete, unverifiable, osuspect.
» The sale fails to pass one or more specific testisazceptability.

« A sufficiently representative sample of sales thaiccurred during the study period can be
randomly selected to provide sufficiently reliablestatistical measures.

The sales reviewer should take the position that lasales are candidates as valid sales for the ratgiudy
unless sufficient and compelling information can balocumented to show otherwise. If sales are exclutle
without substantiation, the study may appear to besubjective. Reason codes can be established for atigt
sales.

No single set of sales screening rules or recommettions can be universally applicable for all usesf@ales
data or under all conditions. Sales screening guitiees and procedures should be consistent with the
provisions of the

value definition applicable to the jurisdiction. Appraisers must use their judgment, but should not be
arbitrary. To help analysts make wise and uniform jdgments, screening procedures should be in writing
Each sales analyst should be thoroughly familiar wh these procedures as well as with underlying re&state
principles (Tomberlin 2001).

A.4.1 Sales Generally Invalid for Ratio Studies

The following types of sales are often found to bavalid for ratio studies and can be automatically
excluded unless a larger sample size is needed dundher research is conducted to determine that sals
are open-market transactions.



1. Salesinvolving government agencies and public utilities. Such sales can involve an element of
compulsion and often occur at prices higher than wad otherwise be expected.

2. Salesinvolving charitable, religious, or educational institutions. A sale to such an organization can
involve an element of philanthropy, and a sale byugh an organization can involve a nominal
consideration or restrictive covenants.

3. Salesinvolving financial institutions. A sale in which the lien holder is the buyer cabe in lieu of a
foreclosure or a judgment and the sale price can eal the loan balance only.

4, Salesbetween relatives or corporate affiliates. Sales between relatives are usually non-open-
market transactions and tend to occur at prices loer than would otherwise be expected.

5. Salessettling an estate. A conveyance by an executor or trustee under p@ns granted in a will may
not represent fair market value, particularly if th e sale takes place soon after the will has beerefil
and admitted to probate in order to satisfy the deedent’s debts or the wishes of an heir.

6. Forced sales. Such sales include those resulting from a juddali order. The seller in such cases is
usually a sheriff, receiver, or other court officer

7. Salesof doubtful title. Sales in which title is in doubt tend to be belo market value. When a sale
is made on other than a warranty deed, there is augstion of whether the title is merchantable.
Quit claim deeds and trustees’ deeds are examples.

A.4.2 Sales with Special Conditions
Sales with special conditions can be open-marketlsa but must be verified thoroughly and used with
caution in ratio studies.

1. Trades. In a trade, the buyer gives the seller one or morigems of real or personal property as all
or part of the full consideration. If the sale is goure trade with the seller receiving no money or
securities, the sale should be excluded from analgslf the sale involves both money and traded
property, it may be possible to include the sale ithe analysis if the value of the traded propertyd
stipulated, can be estimated with accuracy, or isgall in comparison to the total consideration.
However, transactions involving trades should be ekuded from the analysis whenever possible,
particularly when the value of the traded property appears substantial.

2. Partial interests. A sale involving the conveyance of less than thdl interest in a property should
be excluded from the analysis unless several satdartial interests in a single property take
place at the same time and the sum of the partiahierests equals the fee-simple interest. Then the
sum of the sales prices of the partial interests basometimes be assumed to indicate the sale price
of the total property. At other times, however, thepurchase of such partial interests is analogous
to plottage value in which a premium may have beepaid.

3. Land contracts. Land contracts and other installment purchase aangements in which title is
not transferred until the contract is fulfilled require careful analysis. Deeds in fulfillment of a
land contract often reflect market conditions seveal years in the past, and such dated
information should be excluded from analysis. Saledata from land contracts also can reflect
the value of the financing arrangements. In such stances, if the transaction is recent, the sale
price should be adjusted for financing (see sectioi.5.2).

4. Incomplete or unbuilt common property. Sales of condominium units and of units in planed unit
developments or vacation resorts often include amierest in common elements (for example, golf
courses, clubhouses, or swimming pools) that may nexist or be usable on the date of sale or on
the assessment date. Sales of such properties shidoé examined to determine whether prices
might be influenced by promises to add or completeommon elements at some later date. Sales
whose prices are influenced by such promises shoubé excluded from the analysis, or the sales



prices should be adjusted to reflect only the valuef the improvements or amenities in existence
on the assessment date.

S. Auctions. In general, auction sales of real property tentb be at the lower end of the price
spectrum. Auction sales that have been well-advesid and well-attended may be valid for
consideration in ratio studies. The seller also ma$ave the option to set a minimum bid on the
property or the right of refusal on all bids (with reserve) in order for the sale to be considered
valid.

A.4.3 Multiple-Parcel Sales

A multiple-parcel sale is a transaction involving nere than one parcel of real property. These
transactions present special considerations and shid be researched and analyzed before being used in
ratio studies.

If the appraiser needs to include multiple-parcel ales, he or she should first determine whether thgarcels
are contiguous and whether the sale comprises a gla economic unit or multiple economic units.
Regardless of whether the parcels are contiguousny multiple-parcel sale that also involves multiple
economic units generally should not be used in ratistudies because of the likelihood that these salaclude
some plottage value or some discount for economiekscale, unless adequate adjustments for these tiars

can be made to the sale price.

A.4.4 Acquisitions or Divestments by Large PropertyOwners
Acquisitions or divestments by large corporations,pension funds, or real estate investment trusts
(REITs) that involve multiple parcels typically shaild be rejected for ratio study purposes.

A.4.5IRS 1031 Exchanges

Internal Revenue Service (IRS) Regulation 1031 stigates that investment properties can be sold on tax-
deferred basis if certain requirements are met. Sel transactions that represent Section 1031 exchargye
should be analyzed like any other commercial trangdion and, absent conditions that would make the &
price unrepresentative of market value, should beagarded as valid.

A.4.6 Internet Marketing

Property that sells on the Internet and meets theriteria of being an open-market, arm’s-length
transaction should be included as a valid transaatn in a ratio study. Brokerage and realty firms are
using the Internet as an additional method to adveise and market their inventory of property.

A.4.7 Inaccurate Sale Data

Sale information should never be considered absolily trustworthy. Jurisdictions can reduce the
problem by requiring a sale verification questionndre (see Appendix

G). There should be statutory penalties for personwho falsify information.

A.5 Adjustments to Sale Prices

Sale prices used in ratio studies may need to bejasked for financing, assumed long-term leases, p&wnal
property, gift programs, and date of sale. This isespecially true for nonresidential properties. Thereal
property tax is based on the market value of real fpperty alone as of a specific date. This value mayot be
the same as investment value (that is, the monetavglue of a property to a particular investor) anddoes not
include the value of personal property or financingarrangements.

If adjustments for more than one purpose are to benade, they should be made in the following order:



1. adjustments that convert the price to a better repesentation of the market value as of the date
of sale (These include adjustments for financing ahassumed long-term leases.)

2. adjustments that develop or isolate the price paifor taxable real property (These include
adjustments for personal property received by the byer, property taken in trade by the seller,
the combination of partial interest sales, and incmplete or unbuilt common property.)

3. adjustments for differences in market value levelbetween the date of sale and the date of analysis

Procedures for adjusting sales prices should be damented and the adjustment factors supported by
market data. These requirements imply an ongoing gtly of local real estate prices, interest rates, an
financing practices. Unsubstantiated or blanket adjstments can jeopardize the acceptance accorded a
ratio study by making it appear subjective.

A.5.1 Adjustments for Financing
When financing reflects prevailing market practices and interest rates, sales prices require no
adjustment for financing. Adjustments should be cosidered in the following instances:

1. The seller and lender are the same party and finaiag is not at prevailing market rates.

2. The buyer assumes an existing mortgage at a non-niat interest rate. As with personal property,
the preferred means of adjusting for financing is ly individual parcel. In this instance and no. 1
above, downward adjustments are warranted when (lthe loan appears to be well secured and the
contract interest rate is less than the market inteest rate, or (2) the loan appears not to be well
secured and the contract interest rate is lower thathat required by the market for a loan of
equal risk. The amount of adjustment can be computkby capitalizing the difference between
monthly payments based on the required market integst rate and those based on the actual
interest rate. Market analysis using paired saless@les of similar properties, some with and some
without conventional financing) or statistical teclniques can correct for such factors.

3. The seller pays “points” (a percentage of the loaamount). (Points paid by the borrower are part
of the down payment and do not require adjustment.) When the seller pays points, the sale price
should be adjusted downward by the value of the pots.

4. The property is sold under a gift program. Gift programs are a type of creative financing for
qualified buyers by certain lending institutions that provide the buyer with additional monies to
use as part of a down payment or for property impreements. This program is typically
associated with low-value properties and can be difult to discover without a validation
guestionnaire and/or telephone interview. The gifamount is added to the actual sale price of the
property; however, the seller is never in receipt othe gift amount. This gift amount must be
deducted from the actual sale price of the real este prior to statistical analysis.

Adjustments for financing require data on actual ard market interest rates, the amount of the loan, ah
the term and amortization provisions of the loan. @taining and properly analyzing such data, as welhs
estimating the extent to which the market actuallycapitalizes non-market financing, are difficult and
time-consuming and require specialized skills.

A.5.2 Adjustments for Assumed Leases
The sale price of a property encumbered by a longetm lease of at least three years should be adjuste
as follows:

« If the contract rent differs significantly from mar ket rent, then the sales price should be adjusted
by the difference between the present worth of thievo income streams.

« If the contract rent exceeds market rent, the pres# worth of the difference in the two income
streams should be subtracted from the sale price.



« If the contract rent is less than current market rent, the present worth of the difference in the two
income streams should be added to the sale price.

A.5.3 Adjustments for Personal Property

Sales screening includes determining the contributg value of any significant personal property inclued
in the sale. Personal property includes such tandgids as machinery, furniture, and inventories and sth
intangibles as franchises, licenses, and non-competgreements. Ordinarily, it is not necessary to osider
goodwill, going-concern value, business enterprisealue, or the like, unless the value of these intgible
assets has been itemized in a sales contract owanial appraisal has been prepared by either party.

It is necessary to decide whether each item includen the sale should be classified as real or persal
property. (See Standard on Valuation of Personal Property [IAAO 2005], which provides guidance on
classification of property as real or personal.)

Sale prices should be adjusted by subtracting theontributory value of personal property received bythe
buyer. Ordinary window treatments, outdated modelsof freestanding appliances, and common-grade used
furniture included with residential property do not usually influence the sale price of real propertyand do
not require an adjustment unless the items were spifically broken out in the contract as personal poperty
included in the sale price.

If the value of personal property appears to be sudiantial (10 percent for residential, 25 percent fo
commercial), the sale should be excluded as a val@le in statistical analysis unless the sample sizs
small.

A.5.4 Adjustments for Time

There should be a program to track changes in pricéevels over time and adjust sale prices for timesa
required. This step is an important component of aatio study. Time adjustments must be based on
market analysis and supported with appropriate docmentation.

Valid time-adjustment techniques are as follows:

« tracking sales and appraisal ratios over time
« including date-of-sale as a variable in regressioor feedback models
 analyzing re-sales

e comparing per-unit values over time in homogeneoustrata, such as a subdivision or
condominium complex

« isolating the effect of time through paired salesralysis

« statistically supported time trend analysis studies

These techniques are discussed in Gloudemans (1990999), Property Appraisal and Assessment
Administration (IAAO 1990, Appendix 5-3), and Improving Real Property Assessment (IAAO 1978,
section 4.6). If sales

prices have generally been rising, ratios for salethat occurred after the assessment date tend to
understate the overall level of appraisal. Similag, sales ratios for sales that occurred before the
assessment date tend to overstate the level of apjmal. If prices are generally declining, an oppot
pattern results. When tracking ratios over time (usng the inverse ratio technique) for determining tme
adjustments, it is important that ratios for chasedsales be excluded, since there is no correlatiof such
sales ratios with the date of sale.

Changes in price levels should be monitored and tiemadjustments made by geographic area and type of
property, because different segments of the markeénd to change in value at different rates.

Oversight agencies can make any appropriate time @gstments after making all other adjustments.



A.5.5 Other Adjustments

Adjustments to sales prices should not be made foeal estate sales and brokerage commissions; clagin
costs, such as attorney’s fees, transfer taxes, atitle insurance; and current or delinquent property taxes.
Exceptions to this general rule occur when the buyeagrees to pay real estate commissions and delingput
property taxes, in which case the amounts of the geents should be added to the sale price if not @ady
included in the sale amount. Other exceptions occuvhen the seller agrees to pay expenses normally
paid by the buyer. Such expenses include loan origition fees and repair allowances. Loan origination
fees paid by the seller should be deducted from theale price. Repair allowances should be deducted
from the sales price only if the property was in arunrepaired state on the appraisal date, but soldtea
higher price reflecting the value of the repairs. 1 the sale occurred before the appraisal date anché
repairs were made prior to that date, no adjustmentshould be made (Knight, Miceli, and Sirmans
2000).

A.5.6 Special Assessments

Special assessments are used to finance capital imygements or provide services adjacent to the propies
they directly benefit. Typically, the property owne is obligated to make annual payments of principabnd
interest to a local unit of government over a speigéd number of years. The sale price of a property
encumbered by a special assessment can require agfjlment if the current balance of the defrayed amoun
is significant. The sale price can be adjusted upw@to account for this lien. If the effect on marke value is
significant and can be ascertained, an adjustmenhsuld be made

Appendix B. Outlier Trimming Guidelines

B.1 Identification of Ratio Outliers

It is first necessary to determine a procedure todentify outliers. Outlier identification based on the
interquartile range (IQR) uses order statistics (se table B-1) and has been shown to be robust forvéide
variety of distributions (Iglewicz and Hoaglin 1993 Barnett and Lewis 1994). The term outlier is ofta
associated with ratios that fall outside 1.5 multifed by the IQR. A factor of 3.0 X IQR often is chagen to
identify extreme outliers. Other outlier identification procedures are found in statistical literatureand can
be used. Outlier identification and trimming must rot be a part of the sales validation process and shld
follow this process.

The example in table B-1 demonstrates the use ofal.5

X IQR procedure to identify outlier ratios. The distribution of ratios often is skewed to the right; therefore,
it may be preferable to apply appropriate transformations to the ratios prior to applying the IQR mettod.
For example, the use of logarithmic transformationgends to identify fewer high and more low ratios a
outliers.

B.2 Scrutiny of Identified Outliers

The preferred method of handling an outlier ratio is to subject it to additional scrutiny to determine
whether the sale is a non-market transaction or cdains an error in fact. If an error can be corrected,
for example, data entry, the property should be ldfin the sample. If the error cannot be corrected b
inclusion of the identified outlier would reduce saple representativeness, the sale should be excldde

B.3 Outlier Trimming

Once outliers have been identified and scrutinizednd any errors resolved, the next step is to excledhose
that may unduly influence calculated statistical masures. For this reason, it is acceptable to trimutliers
identified by recognized procedures (for cautionarynotes on trimming small samples, see Tomberlin



[2001] and Hoaglin, Mosteller, and Tukey [1983]. Arexample of such trimming is found in Table B-2.
However, trimming of outliers using arbitrary limit s, for example, eliminating all ratios less than 50
percent or greater than 150 percent, tends to distbresults and should not be employed.

Detected outliers should be reported and can be ta¢ed in a variety of ways, including trimming
(D’'Agostino and Stephens 1986). If outliers are te considered for removal, the analyst can select a
procedure to trim all or just the extreme or influential outliers (see table B-2). If a trimming methal has
been used to reject ratios from the sample, this éamust be stated in the resulting statistical



Table B-1. A Distribution-Free Method for Locating Outliers (The following procedure identifies outlier ratios
that fall more than 1.5 times beyond the range oft  he middle 50 percent of the arrayed sample.)

Locating trim boundaries Data set before timming analysis. Outlier timming is not mandatory; howeve, if outlier-trimming
procedures are not used, sales with extreme or iofntial ratios must be thoroughly validated and detrmined to be highly
trustworthy observations because they can play aytal role in the ratio study outcome.

Rank  Ratio (A/S)

1 0.61
2 0.75
3 0.76
4 0.85
5 0.86
6 0.90
7 0.92
8 0.94
9 1.01
10 1.05
11 1.17
12 1.36
13 1.85
14 2.50
Median ratio 0.935
COD 32271

Steps to locate trim boundaries

1. Locate the first quartile point
Formula to locate the first quartile:
(0.25 x number of ratios) + 0.25
(0.25 x 14 ratios) + 0.25 = 3.75
3.75 is three-quarters between the third and fourth ranked ratios.
Ratio 3 = 0.762
Ratio 4 = 0.853
Three-quarters between = (0.853 - 0.762) x 0.75 = 0.068
The first quartile point = 0.762 + 0.068 = 0.830

2. Locate the third quartile point
Formula to locate the third quartile
(0.75 x number of ratios) + 0.75
(0.75 x 14 ratios) + 0.75 = 11.25
11.25 is one-quarter between the eleventh and twelfth ranked
ratios.
Ratio 11 =1.178
Ratio 12 = 1.367
One-quarter between = (1.367 - 1.178) x 0.25 = 0.047
The third quartile point = 1.178 + 0.047 = 1.225

3. Compute the interquartile range
The distance between the first and third quartile = interquartile range
1.225-0.830 = 0.395

4. Establish the lower boundary
Lower trim point = first quartile - (interquartile range x 1.5 or 3.0) 0.830 - (0.395 x 1.5) = 0.238,

5. Establish the upper boundary
Upper trim point = (interquartile range x 1.5 or 3.0) + third quartile (0.395 x 1.5) + 1.225 = 1.818
Outliers identified:
1.850
2.500
Table B-2. Effects of Outlier Timming  Outliers identified in Table B-1 timmed After 1.5x ~ trimming



Rank Ratio (A/S)
0.611
0.756
0.762
0.853
0.867
0.909
0.925
0.944
1.014
10 1.052
11 1.178
12 1.367
Median ratio 0.917 COD 15.649

OCONOUA,WNER

B.4 Trimming Limitations

For some distributions, such as when the sample ekits a high clustering around a specific ratio, tle IQR
outlier identification method is not appropriate. In such cases the IQR could be quite narrow, leadirtg the
calculation of lower and upper boundaries for outlers and extremes that are quite close to the middt# the
data. In such cases, ratios beyond those boundarishould not be automatically excluded, but instead
reasonable judgment should be applied to exclude lyrtrue outliers or extremes. As one safeguard, ahgsts
can refrain from automatically deleting any “outliers” or “extremes” inside the boundaries where 95
percent (two standard deviations) of the observatits would be expected to lie, assuming a normal
distribution of data.

It is also appropriate to set maximum trimming limits. For small samples, no more than 10 percent (20
percent in the most extreme cases) of the ratiosalld be removed. For larger samples, this thresholdan
be lowered to 5 to 10 percent depending on the digiution of the ratios and the degree to which sakehave
been screened or validated. Trim limits should be @leloped in consideration of the extent of sales
verification.

In general, IQR-based outlier identification shouldbe undertaken in instances in which sample sizesea
sufficient to preclude the aberrant results that ca be expected when this procedure is applied to sitha
highly variable samples.

B.5 Analytical Use of Identified Outliers

After identification, scrutiny, and correction of errors associated with outliers, the procedure cané run
again to identify any remaining apparent outliers.If outlier ratios tend to be concentrated in certan
areas or other subsets of the sample, they can poufirectly to systematic errors in the appraisal pocess
and should be stratified and reanalyzed if they arsufficiently representative.

B.6 Reporting Trimmed Oultliers and Results

Ratio study reports or accompanying documentation teuld clearly state the basis for excluding outlier
ratios. Statistics calculated from trimmed distributions, obviously, cannot be compared to those from
untrimmed distributions or interpreted in the sameway.



Appendix C.
Median Confidence Interval Tables for Small Samples

For small samples, tables C-1 and C-2 demonstratese& of a formula based upon the binomial distributia

(Clapp 1989) to develop the lower and upper mediaconfidence interval estimatesR; is the ratio in an array
ranked from the lowest { = 1) to the highest (sorted in ascending order). el confidence interval boundary
typically falls between two ratios in the array. The interpolation factor is multiplied by the ratio value and
the two are added together to obtain a weighted akage. This method should be used for small samplesth

up to 30 observations (see tables C-1 and C-2). Harger samples the method found irProperty Appraisal

and Assessment Adminigtration (IAAO 1990,

p 609) may be used.

Example
Using data from table 1-4 (n =17 ratios) and a 95qvcent confidence interval in table C-2:

Lower bound:
[0.695 (Ratios ) X 0.9899] + [0.717 (Ratiog ) X 0.0101] = 0.695

Upper bound:
[0.933 (Ratio,3) X 0.9899] + [0.895 (Ratio,,) X 0.0101] = 0.933

Therefore, the 95% median ratio confidence intervaln table 1-4 is from .695 to .933.

Table C-1. 90% Confidence Interval Table

n Lower Bound Upper Bound
5 .8800 x R +.1200 x|.8800 x R® + .1200 x R4
6 .6333 x R! +.3667 x[.6333 x R® + .3667 X Rs
7 .2286 x R! + .7714 x|.2286 x R” + .7714 x Rs
8
9

.8643 x R? + .1357 x|.8643 x R’ + .1357 x Rs
.5667 x R? + .4333 x| .5667x R® + .4333 x R,
10 .1067 x R? + .8933 x|.1067 x R® + .8933 x Rs
11 .7855 x R® + .2145 x| .7855 x R® + .2145 x Rs
12 4282 xR3 +.5718 x| .4282 x R*® + .5718 x
13 .9558 x R* +.0442 x| .9558 x R'? + .0442 x
14 .6511 x R* +.3489 x| .6511 x R! + .3489 x
15 2217 xR* +.7783 x| .2217 x R*? + .7783 x
16 .8261 xR®> +.1739 x| .8261 x R'? +.1739 x
17 4603 x R° + .5397 x| .4603 x R*> + .5397 x
18 .9735 x R® +.0265 x| .9735 x R*® + .0265 x
19 .6480 x R® + .3520 x| .6480 x R'* + .3520 x
20 .2072 x R® +.7928 x| .2072 x R*® + .7928 x
21 .8084 x R’ +.1952 x| .8084 x R*® + .1952 x
22 4156 x R’ + .5844 x| .4156 x R® + .5844 x
23 9413 x R® +.0587 x| .9413 x R'® + .0587 x
24 .5884 x R® + .4116 x| .5884 x R*' + .4116 x
25 .1203 x R® +.8797 x| .1203 x R*® + .8797 x
26 7371 xR° +.2629 x| .7371 x R*® + .2629 x
27 .3161xR° +.6839 x| .3161 x R*® + .6839 x
28 8687 xR® +.1313x| .8687 x R™® + .1313 x
29 4831 xR® +.5169x| .4831 x R® + .5169 x
30 9876 xR +.0124 x| .9876 x R + .0124 x




From Table 1-4. Demonstration Ratio Study Report

Table C-2. 95% Confidence Interval Table

Rank | Parcel # | Appraised | Sale price* | Ratio
value
1 9 $87,200 138,720 0.629
2 10 38,240 59,700 0.641
3 11 96,320 146,400 0.658
4 12 68,610 99,000 0.693
5 13 32,960 47,400 0.695
6 14 50,560 70,500 0.717
7 15 61,360 78,000 0.787
8 16 47,360 60,000 0.789
9 17 56,580 69,000 0.820
10 18 47,040 55,500 0.848
11 19 136,000 154,500 0.880
12 20 98,000 109,500 0.895
13 21 56,000 60,000 0.933
14 22 159,100 168,000 0.947
15 23 128,000 124,500 1.028
16 24 132,000 127,500 1.035
17 25 160,000 150,000 1.067
ate: 0/0/00. No outlier trimming

* or adjusted sale price

n Lower Bound Upper Bound

6 [.9000 x R + .1000 x |.9000 x R® + .1000 x Rs

7 |.6857 xR +.3143 x |.6857 x R’ + .3143 x Rs

8 [.3250 x R1 + .6750 x|.3250 x R® + .6750 x R»

9 |.9222 xR? +.0778 x[.9222 x R® + .0778 x R,
10 |.6756 x R®> +.3244 x|.6756 x R® + .3244 x Rs
11 |.2873 x R? +.7127 x|.2873 x R*® + .7127 x Rs
12 [.8936 x R3 +.1064 x |.8936 x R'® + .1064 x Rs
13 [.6056 x R® + .3944 x| .6056 x R + .3944 x
14 |.1659 x R® + .8341 x| .1659 x R*? + .8341 x
15 |.8218 x R* +.1782 x| .8218 x R*? +.1782 x
16 |.4827 x R* + .5173 x| .4827 x R** + .5173 x
17 [.9899 x R® + .0101 x| .9899 x R** + .0101 x
18 |.7076 x R® + .2924 x| .7076 x R** + .2924 x
19 |.3059 x R® + .6941 x| .3059 x R*® + .6941 x
20 [.8835xR°® +.1165 x| .8835 x R*® + .1165 X
21 [.5479 x R® + .4521 x| .5479 x R*® + .4521 x
22 |.0697 x R® +.9303 x| .0697 x R*” +.9303 x
23 [.7381 xR” +.2619 x| .7381 x R’ + .2619 x
24 [.3373 xR’ +.6627 x| .3373 x R*® + .6627 x
25 [.8958 x R® + .1042 x| .8958 x R*® + .1042 x
26 |.5481 x R® + .4519 x| .5481 x R*® + .4519 x
27 |.0677 x R8 + .9323 x| .0677 x R20 + .9323 x
28 | .7221xR9 +.2779x | .7221 x R20 + .2779 x
29 | .3063xR9 +.6937 x | .3063 x R21 + .6937 x
30 | .8709xR10 +.1291x | .8709 x R21 + .1291 x




Appendix D. Sales Chasing Detection Techniques

As long as sold and unsold parcels are appraised the same manner and the data describing them are
coded consistently, statistics calculated in a saleatio study can be used to infer appraisal perfonance
for unsold parcels. However, if parcels that sell@ selectively reappraised or recoded based on thesale
prices or some other criterion (such as listing pde) and if such parcels are in the ratio study, se$ ratio
study uniformity inferences will not be accurate (@praisals will appear more uniform than they are).In
this situation, measures of appraisal level also Wibe unsupportable unless similar unsold parcels are
appraised by a model that produces the same overalercentage of market value (appraisal level) as on
the parcels that sold based on consistently code@striptive and locational data.

Assessors and oversight agencies do not need to dgpall the detection techniques described in this
appendix, but should consider implementing at leasbne procedure. In some cases, access to assessment
information for all properties is necessary to perbrm the suggested techniques. Agencies that do Haive
access to these data are at a disadvantage, but glibstill implement detection techniques, such asbse
described in sections D.3 and D.4, which do not ragje such comprehensive assessment information.

D.1 Comparison of Average Value Changes

If sold and unsold properties within a specified goup are appraised in the same way, their appraisedhlues

should reflect similar average percentage changesofn year to year. Accordingly, changes in appraised
values for sold and unsold parcels can be comparéo determine whether sold parcels have been seleetly

appraised. Alternatively, the average percent chargin value for sample parcels can be compared toah

for the population of properties within a specified group or stratum for an indication of selective

reappraisal.

For example, if sold parcels are considered represtative of a stratum and appraised values increasedn
average of 10 percent while appraised values for sold parcels in the same stratum increased an aveya
of only 2 percent, “sales chasing” is a likely comasion. At a more sophisticated level, the distribtion of
value changes for sold and unsold parcels can bengpared, or statistical tests can be used to deterng
whether the distributions are different at a givenlevel of confidence.

Statistical significance in the absence of practitasignificance may be moot. In large samples, small
differences in the magnitude of assessed value clgas on sold and unsold parcels can be proven to be
statistically significant, yet the actual differenes may be slight. Therefore, it is prudent to estdish some
reasonable tolerance, such as 3 percentage pointsg, a change of 6 percent for sold properties ar8l
percent for unsold properties), before concludingtat a meaningful problem exists. Such tolerance afips to
other detection techniques discussed below.

D.2 Comparison of Average Unit Values

If sold and unsold parcels are appraised equally,v@&rage unit values (for example, value per square
foot) should be similar. An appropriate test (MannWhitney or t-test) can be conducted to determine
whether differences are significant.

D.3 Split Sample Technique

In this technique, two ratio studies are performedpne using sales that occurred before the appraisehte
and one using sales after the appraisal date, botdjusted for date of sale as appropriate. Except fo
random sampling error and any error in time adjustments, results of the two studies should be similar.
Sales chasing is indicated if the results of therét study are consistently better than those fromhe second.
In such a case, the second study is still valid; éHfirst study should be rejected.



D.4 Comparison of Observed versus Expected Distribu  tion of Ratios

Assuming the ratio studies are based on sales thadave been properly adjusted for time and other fadrs, a
strong indication of the likelihood of “sales chasig” can be obtained by computing the proportion ofratios
that would be expected to fall within a particularnarrow range of the mean given the lowest likely ahdard
deviation (although this depends somewhat on the asmption of a normal distribution). For example, wth a
standard deviation of 5 percent given a normal disibution, about 32 percent of the ratios would be xpected
to fall within £2 percent of the mean (for examplebetween 98 and 102 percent, given a mean of 100qamit).
Except in highly constrained or well-behaved real state markets, many appraisers consider such a low
standard deviation, corresponding approximately toa COD of 4 percent, to be unachievable. Regardless
the distribution of the ratios, the likelihood is extremely low that there would be a sufficiently repesentative
sample with more than this proportion of ratios insuch a narrow range. If such is the case, “salesasing” is

a likely conclusion. Sometimes other processes thugh which adjustments to assessments on selling pals
are more pronounced than on the population as a wh® mimic the effect of sales chasing, such as more
intensive reviews of sales than non-sales. Regaisiieof the practice, the representativeness of the ratio
study is called into question and additional testshould be instituted.

Although samples may not be normally distributed, in which case equivalently predise proportions of expected
ratios around the median cannot be determined, the 32 percent concentration is very conservative. Finding such
a high concentration of ratios around any measure of central tendency is a strong indicator of sales chasing or of
a non-representative ratio study. In addition, when the distribution of ratios is bimodal or multimodal, similar
significant concentrations of ratios around these modes can indicate selective reappraisal or sales chasing.

Table D-1 demonstrates the conservative nature of the 32 percent concentration. If the minimum achievable
COD is, in fact, higher than 4 percent for the strata or property dass being analyzed, then even lower
concentrations could indicate sales chasing, and previously discussed investigative procedures should be
instituted. One disadvantage to this procedure is that it can be misleading when applied to small samples.
Therefore the method should not be employed for sample sizes less than 30.

Even when critical proportions of ratios shown in able D-1 are exceeded, further investigation shoulde
conducted before concluding that sales chasing hascurred.

D.5 Mass Appraisal Techniques

Provided sales are sufficient in number, oversighigencies can develop mass appraisal models to apply
to a random sample of unsold properties or to the gpulation of properties that are represented by the
sold properties. An independent multiple regressior other automated calibration techniques can besed
to develop the models. An appraisal ratio study ien conducted for the unsold parcels by using vags
predicted by the independent models as indicatord market values. This approach has the following
advantages:

« It is objective and rooted in the market.

» The models can be reviewed for sufficient reliabity before being applied to the unsold
parcels.

 The technique yields measures of central tendencoyhich can be compared against those produced
by the sales ratio study and tested for complianogith standards for the level of appraisal.

» The technique takes the form of an appraisal ratictudy but avoids the time and expense of
single-property appraisals.
Reliability of this method depends on the accuracgnd independence of the mass appraisal models uged
generate the value estimates. The models must bensistent with appraisal theory and reviewed for
sufficient reliability by examining goodness-of-fitstatistics. The models should be independent ofdke used
for assessment purposes.



Table D-1. Example of critical ratio concentrations indicative of sales chasing or similar practices

Standard Expected proportion
Minimum|deviation Citical |zscorebased |Expected Expected between 0.98 and
achievab |assuming normal |proportio [on + 2% proportionof |proportionof |1.02 (within + 2% of
le COD |[distribution and |nof range ratios below ratios below central tendency)

1.6% 2.00% 69 1.0000 0.1587 0.8413 0.6826
4.0% 5.00% 32 0.4000 0.3446 0.6554 0.3108
5.0% 6.25% 26 0.3200 0.3745 0.6255 0.2510
6.0% 7.50% 22 0.2667 0.3949 0.6051 0.2102
7.0% 8.75% 19 0.2286 0.4110 0.5896 0.1801
8.0% 10.00% 16 0.2000 0.4207 0.5793 0.1586
10.0% 12.50% 13 0.1600 0.4364 0.5636 0.1272
12.0% 15.00% 11 0.1333 0.4467 0.5530 0.1063
14.0% 17.50% 10 0.1143 0.4545 0.5455 0.0910
16.0% 20.00% 8 0.1000 0.4602 0.5398 0.0796

* Given the assumption that the COD shown represent
class, or strata being analyzed with the ratio stud
likely if the concentration of ratios with + 2% of
mode, or 100%, equals or exceeds this value. This p
distribution function and assumption that sample si

s the minimum achievable COD for the property type,
y, sales chasing (or a similar distortive procedure

) is very

a measure of central tendency, such as the mediano ra

integer immediately exceeding the expected proporti on.

roportion is based on values of the standard normal
ze is greater than 30. The critical number equalst he




Appendix E. Alternative Uses for Ratio Study Statiics

In addition to the use of statistical measures to elermine underlying assessment level and uniformity
comparisons between measures can provide useful anfnation about sample representativeness, the
distribution of the ratios, and the influence of otliers. For example, by comparing the mean and welged
mean, even without determining the PRD, the analysthould be aware that a large difference betweendle
two measures indicates probable influence of atymt ratios on high-priced properties. This in turn ®uld
mean that outliers are still present in the samplend that the sample is not representative. Alternately, it
could indicate systematic appraisal error in the apraisal of properties within a particular price range. The
geometric mean-to-mean relationship can provide siitar information, especially about the presence ofery
low ratios, which have a greater influence on theapmetric mean. The relationship between the COD and
COV can provide similar additional guidance. This tandard chooses the COD as the primary
recommended measure of uniformity. This choice reficts the expectation of non-normal distributions of
ratios. Despite this consideration, it is useful taecognize that, in a normal distribution, the COV is
approximately 1.25 times the COD. When the COV/CODatio exceeds 1.25, the likely cause is a small
number of very high ratios, which may again be norrepresentative.

It is incumbent on the analyst to review the ratiostudy sample to attempt to provide a representative
sample. Comparisons of statistics, such as thosegn in this appendix, provide an additional tool tchelp
the analyst in this regard.



Appendix F. Legal Aspects of Ratio Studies

Property taxation is governed by federal, state, ah provincial constitutions, statutes, and administative
rules or regulations, many of which require uniformtreatment of property taxpayers. Ratio studies plg an
important role in judging whether uniformity requir ements are met. Relevant Canadian Federal statutes
based on the Constitution Acts of 1867—-1975 providbat municipal councils cannot discriminate betwee
taxpayers of the same class within municipalities.

Relevant United States federal provisions includehe Bill of Rights, the commerce clause of the UnileStates
Constitution, the Fourteenth Amendment, and the TaxInjunction Act (28 U.S.C. § 1341). Together they
guarantee basic protections and due process whiléllsgranting states the authority to classify progerty and
grant reasonable exemptions. Many constitutions ha&vclauses that require uniformity in the assessmerand
taxation of property, although some jurisdictions,either by constitution or statute, permit certain dfferences
between classes. Ratio studies provide a gauge dfether uniformity requirements are being met. A keyU.S.
federal statute relating to ratio studies is the 5. Railroad Revitalization and Regulatory Reform At (“4-R
Act”) of 1976 (49 U.S.C. § 11501). The 4-R Act req@as that rail transportation property be assessedor tax
purposes at no more than 105 percent of the assessilevel of other commercial and industrial propety in
the same taxing jurisdiction. Similar federal statdes relate to air transportation property, motor cariers,
and bus lines (49 U.S.C. §814502 and 40116).

The 4-R Act provides that ratio studies be used tmeasure alleged discrimination. In such cases, as any
ratio study, the purpose of the study must be cledr defined and the study must be conducted so thait
accurately evaluates the issues at hand. Importamgsues in ratio studies conducted pursuant to theR Act
include the proper definition of “other” commercial and industrial property, screening and adjustmentsto
sales data, proper measures of the level of appralsand the combining and weighting of centrally vlued
and locally assessed properties.



Assessment Standards of the International Associat of Assessing Officers

January 2010
Standard on Ratio Studies

January 2010
Standard on Property Tax Policy

January 2010
Standard on Public Relations

January 2008
Standard on Mass Appraisal of Real Property

Decemser 2005
Standard on Valuation of Personal Property

Aucust 2004
Guide to Assessment Administration Standards

Aucust 2004
Standard on Manual Cadastral Maps and Parcel fazati

Septemser 2003
Standard on Automated Valuation Models

JuLy 2003
Standard on Administration of Monitoring and Corapkte Responsibilities

January 2009
Standard on Digital Cadastral Maps and Parcel ifilenst

January 2003
Standard on Facilities, Computers, Equipment, amaples

Decemeer 2008
Standard on Contracting for Assessment Services

JuLy 2001
Standard on Assessment Appeal

JuLy 2001
Standard on Valuation of Property Affected by Eamimental Contamination

Decemeer 2000
Standard on Professional Development
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Randolph County, North Carolina
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Randolph County, North Carolina
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Randolph County, North Carolina
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Randolph County, North Carolina
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Randolph County,

rth Carolina

Sales by Transaction Type
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Randolph County, North Carolina

Seller Concessions Used
H % of Sales Using Concessions
60.0%
55.4% e
51.1%
0% 47.5% 47.1%
45.2%
43.8% 44.4% e
42.3% 42.3% 12.6%
40.7% 40.4% 40.0% 40.0% |
40.0% 38.1% ] i 38.5%
36.4%
P 35.1% 35.0% i o
30.6%
30.0% |- ——— —.— ——.— =
20.0%
10.0% -
0.0% : :
3 A .3 3 A %Y > .3 A .3 A . v 1 v 3 3 L v 1 3 3
# @ 0w P P P a0 P P P P ‘M",ﬂ o @ e P o

Davidson and Asseciates
Real Estate Appraisal and Consulting
www.DavidsonPropertyServices.com 12/13/2012 Page 6of 8




Randolph County, North Carolina
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Seller Concessions
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Randolph County.

orth Carolina

Sales by Property Type
Percentage of Total Sales
H Single Family B Manufactured
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REFERENCES/RESOURCES

Marshall and Swift Valuation Service

North Carolina Department of Revenue-Local Govemirigvision
North Carolina Machinery Act

International Association of Assessing Officers

The Appraisal Foundation

Craftsman 2012 National Building Cost Manual
Asheboro/Randolph Board of Realtors

Triad Multiple Listing Service

Local Builders/Contractors

Davidson & Associates Residential Real Estate Rgpor
Henderson County Tax Office

Emmett Curl, Pearson’s Appraisal Service



